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NOTE. 


• It is regretted that it has been impossible to publish the evidence given 
before the Indian Cotton Committee earlier owing to the transfer of the Secre- 
tary to other duties in August, 1918. For convenience of reference, the evidence 
has been classified under the three heads, Agricultural, Irrigation and Com- 
mercial. • Volumes I and II contain the Agricultural Evidence, Volume III the 
Irrigation Evidence and Volumes IV and V the Commercial Evidence. The 
evidence of a witness will, therefore, be found in one or other of these 
volumes according to its predominating character. The references in black 
type in the written statements are to the questions issued by the Committee 
which are printed at the commencement of each volume. Thus “ (30) Local 
trade customs ” shows that the paragraph is a reply to question 30. A glossary 
of the more common vernacular terms used in the evidence is appended. 

F. NOYCE, 

Secretary, 

Indian Cotton Committee- 

Bombay ; 

October 1st, 1919, 




Glossary o£ the more common vernacular terms used in the evidence, 


Amin 

Arat . 

Aratya 

Arliar 

Bajra 

Bania 

Barani 

Bkata 

Bhindi 

Bhusa 

Bigkn 

Bora 

Cliari 

Chaudhri . 

Dalai 

Deshi 

Doora 

Ghats 

Gwar, gwara 
Hari . - . 

Inam 
Juar . 
Komdar 
Kan . 
Kanungo . 


Kapas 

Karhi 

Kornnnr 

Kharif 

Khurpa 

Killa . 

Kodo, kodon 

Kumhu 

Kunbi 

Kutki 

Lakh 

Mahajan . 

Mnkki 

Malguzar .. 

Mandi 

Methi 

Moth 

Mukhtiarkar 

Mung 

Patel 


Patwari 
rhutties 
Rabi . 

Bui . 
Sahukar 
Sailab, Saila 


bi 


San . 
Senji 
Shaftal 
1'ahsil 


. Subordinate official of the Irrigation Department. 

• Comnrss on. 

. Comm ssion agent. 

. Pigeon pea ( Cajanus indicus) 

. Bulrush millet ( Pennisetum typhoideum). 

. Village shop-keeper and money-lender. 

. Land dependent on rainfall. 

. Lateritio soil in the Central Provinces. 

. Lady’s finger (Hibiscus csculentus), a vegetable. 

. Crushed straw. 

. A land measure, usually about three-eightlm of an aore. 

. Bag of unpressed cotton of varying u eight, generally five maunds. 

. Great millet [Sorghum milgare) grown as a fodder crop. 

. A headman. 

. Broker. „ 

. Indigenous. 

. Bag of unpressed cotton of varying weight, generally five maunds. 
. Hills. 

. Field vetch ( Cyamopsis psoralioides), a fodder crop. 

. Cultivating tenant in Sind. 

. Land held on favourable terms or free of land revenue. 

. Great millet (Sorghum vulgare). 

. Fieldman : subordinate in the Agricultural Department. 

. Weight of lint obtained from unit weight of unginned cotton. 

. Subordinate rovenuo official in charge of a group of villages, 
known as Revenue Inspector in Madras and Circle Inspector 
in Bombay. 

. Unginncd cotton. 

. Dry juar foddor. 

. Villago accountant. 

. Tho autumn harvest. 

. Hand hoe similar in shape to a trowel. 

. Square of land usually equal to 1 J acre in area. 

. A millet (Paspalum scrobiculalum). 

. Bulrush millet ( Pennisetum typhoideum). 

. A cultivator. 

. A pulse ( DoUchos bi/lorus), 

. Ono hundreds thousand. 

. Monoy-lender. 

. Maize (Zea mays). 

, Landholder in the Central Provinces. 

. Market. 

. Fenugreek (Trigonella foenum groxum). 

. A pulse ( Phascolus aconitifolius). 

. Revenue officer in okarge of a talu'm (q.v.) in Sind. 

. A pulse ( Phaseolus mungo). 

. Village headman. 

. Villago aooountant. 

, Unginned cotton : Kapas. 

. Tho spring harvest. 

. Lint. 

. Money-lender. 

. Land irrigated by floods or percolation from a river. 

. Hemp (Crotalaria juncea). 

. A fodder crop (Jfelilolus parvijlora). 

. A fodder crop (Trifolium resupinahtm) 

. Bovenue sub-division of a district. 



i'ahsildar . 
TaUik, talulra 
Til . 

Toria . 

Tar . 

Urad . . 

Varagu 

Zaildar 

Zamindar . 


C vi ) 

. Officer in charge of a tahsil, taluk or tahika (q.v.). 

. Bevonuo sub-division of a district. 

. Sesamum (Sesamum indicum). 

. An oil seed ( Brassira cam peslrtes). 

. Pigeon pea ( Cajanus indicus). 

. A pulse ( Phaseolvs mungo). 

. Bulrush millet (Penniselum typhoidcum). 

. A rural notable appointed by Government. The head of a 
Zail or Circle of villages. 

. A landowner ; in the provinces visited by the Cotton Committee 
generally a peasant proprietor. 



VOLUME in, 
Irrigation. 


TABLE OP CONTENTS. 

Page. 


Glossary of Vernacular forma. 

Questions issued by tho Committee 1 

I. — United Provinces. 

Mr. F. H. Vick, M. I. Mooli. E., Agricultural Engineer 4 

Mr. A. C. H. Laurie, Superintending Engincor, Second Circlo, Agra 7 '*■„ 

Mr. Baj Nnrain, B.A., C.E., Executive Engineer, Irrigation Branch, Public Works Depart- 
ment, Etawali 

Mr. II. J. Hope, Executive Engincor, Northern Division, Ganges Canal .... 19 

Tho Hon’blo Mr. G. T. Barlow, Chief Engincor, Irrigation Branch ..... 2G 

II. — Central Provinces. 

Mr. P. Davies, Executive Engineer 26 

Tiio Hon’hle Mr. A. J. Warllcy, Chief Engineer, Irrigation Branch 28 


III. — North-West Frontier Province. 

Mr. F. W. Canto, Secretary for Irrigation 

Mr. F. W. Burkill, Executive Engineer, Loner Swat Canal Division . 

Mr. IV. B. Harvey, Executive Engineer, Mardan 

Mr. S. Walker, Executive Engineer, Mnlakand Division, Upper Swat Canal . , 

IV.— Punjab. 

Mr. G. C. Laurie, Superintending Engineer, Western Jumna Canal Circle 

Mr. E. It. Fov, Superintending Engineer, Sirhind Canal Circlo 

Mr. H. W. M. Ives, Superintending Engineer, Upper Jlielum Canal Circlo 

Mr. A. S. Gibb, Executive Engineer, Upper Bari Doab Canal 

Mr. A. W. M. Jcxson, Executive Engineer, Lower Bari Doab Canal .... 
Mr. H. W. Nicholson, B.Sc., A.M.I.C.E., Executive Engineer, Sirliiml Project Division 
Mr. W. P. Sangstcr, C.T.E., Superintending Engineer, Lower Jlielum Canal Circle . 

Mr. J. Ashford, O.B.E., M.I.M.K., Superintendent, Central Workshop Division, Amritsar 
Mr. W. F. Holms, Chief Engineer, Irrigation Works . . . r . 

Mr. F. W. Woods, Chief Engineer, Irrigation Works 

Mr. Mir Mowahid Hussain, Deputy Collector, Lover Chcnab Circle, Lvallptir 

Sardar Sahib Cliaudhnri Amir Singh, Deputy Collector, Lyallpur Division 

Mr. Aga Mohammed Jlirr-a, Zilladar, Multan Canal Division ..... 

Mr. F. T. Bates, Superintending Engineer, Lower Chcnob Canal Circlo .... 

Mr. E. S. Lindlcy, Exccutivo Engineer, Lower Gugera Circlo, Lower Chcnab Canal, Lyallpur 

Mr. A. It. Murray, Superintending Engineer, Derajat Circlo 

Mr. C. G. May, Exccutivo Engineer, Project Division, Lower Chcnab Canal . 

Mr. T. A. Miller Brownlie, C.E., M.I.W.E., M.I.M. & C.E., Agricultural Engineer . 


V.-Sind. 

Mr. F. Wright, Chief Engineer in Sind 145 

Mr. It. T. Harrison, Superintending Engineer, Left Ban!;, Karachi ..... 149 

Mr. C. O. Lowsloy, Executive Engineer, Fuloli Canals District ]g> 

Mr. C. M. Lano, Exccutivo Engineer on special duty, Karachi 154 

Mr. A. B. Timms, Exccutivo Engineer, Jamrao Canals, Norlhom District .... 153 

Mr. C. C. Inglis, Exccutivo Engineer, Special Irrigation District, Poona .... 162 

Mr. F. St. J. Gcbbio, Chiof Engincor for Irrigation 163 


30 

32 

35 

36 


47 

57 

61 

05 

68 

76 

88 

91. 

no 

103 

103 

103 

HO 

121 

125 

132 

143 




. INDIAN COTTON COMMITTEE 


MINUTES OP EVIDENCE 

/ 

TAKEN BEFORE THE 

INDIAN COTTON COMMITTEE 


VOLUME in.— Irrigation. 


Questions issued by the Committee. 

I. — Agricultural Experience. 

(a) “ Deshi ” short-staple cotton. 

1. In what cotton growing districts have you boon-stationed and for what poriodineaoli ? Have you 
been in actual touch with cotton cultivators ? 

2. What varioties of deshi short staplo cotton are grown in tho districts with which you aro acquainted 1 

3. What is tho average size of holdings in which ootton is grown and what proportion of the holding is 
under cotton ? 

4. What aro tho avorago yields and profits per acre ? 

G. What rotations aro followed and what manures, if any, are applied ? 

6. How docs tho return to tho cultivator of the different varieties of deshi short staple cotton compare 
with tho return from (a) deshi long staplo cotton, (6) other deshi crops, (c) exotic cottons ? 

7. Docs tho area under deshi short staplo cotton fluotuate at all largely in the districts with which you aro 
acquainted, and if so, is tliore any special reason for this ? Is there any possibility of an incroaso under deshi 
short staplo cotton and, if so, what aro the factors which would limit that increase ? 

8. To what uses is tho seed put 1 Is any seed selection practised and, if so, on what principles f Is 
seed soleoted for sowing spcoially hand ginned ? 

9. Ploaso add any remarks you consider may bo helpful to the Committeo on tho general economic state 
of tho cotton growing districts with which you aro acquainted. 

N.B . — Pfeaab sea noto at end ol 9ccl!on(c) befoir. 

s 

(6) “ Deshi ” long staple cotton. 

10. In what cotton growing districts havo you been stationed and for what period in each ? Have you 
been in actual touch with cotton cultivators ? 

11. What varieties of deshi long staple ootton aro grown in tho districts with which you are acquainted ? 

12. ( What is tho average size of holdings is which cotton is grown and what proportion of tho holding is 
under cotton ? 

13. What are the avorago yiolds and profits per acre of different varieties of deshi long staple ootton 
of which you havo had experience ? How do those compare with thoso of (a) deshi short staple cotton, (6) 
othor deshi crops, (c) exotic cottons ? 

14. What rotations aro followed and what manures, if any, arc applied ? 

15. What, in your opinion, are the spocial conditions which would affect any increase in the area under 
deshi long staplo cotton in the districts with which you are acquainted, e.g., length of ginning season, irriga- 
tion available, olimatio considerations, competition with food crops, limitation owing to necessity of observing 
rotations, labour supply, etc ? 

1C. Do you consider that, in the ootton growing tracts with which you aro acquainted, the right varieties 
of deshi long gtaplo cotton are being pushed in the right districts or whether still superior typos could bo 
introduced ? 

17. What moasures would you rocommond to prevent the mixing of deshi long staple cotton with (») 
deshi short staplo cotton, (it) exotio cotton (a) in tho field, (6) in tiie factory ? 

18. To what uses is tho soed put ? Is any seed soloation practised and, if so, on what principles ? Is 
seed selected for sowing specially hand ginned ? 

19. Please add any romarks you consider may bo helpful to the Committeo on the economio state of tho 
cotton growing districts with which you aro acquainted. 

N.B . — rieaso see note at end of Section (c) below. " 

(c) Exotic cotton. 

20. In what cotton growing districts have you been stationed and for what period in each ? Have you 
been in actual touch with ootton cultivators ? 

21. What varioties of oxotio ootton aro grown 'in the districts with wliioh you are acquainted ? 

22. What is tho average size of holdings in which cotton is grown and what proportion of the holding 

is under cotton ? . 

B ~ 
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INDIAN COTTON COMMITTEE : 


Question issued be the Comotttee. 


[Continual. 


23. What are tho average yiolds and profits per aero of tiro different varieties of oxotio cotton of which 
you have oxporionco ? How do theso compare with thoso of (n) deshi short staple cotton, and (b) thshi long 
staplo cotton, (c) other desist crops ? 

24. What rotations aro followed and what manures, if any, aro applied 7 

26. What, in your opinion, aro the special conditions which would affect any increaso in the area under 
exotic cottonin the districts with which yonarc acquainted, c.g., length of ginning season, irrigat ion available, 
climatic considerations, competition with food crops, limitation owing to necessity of observing rotations, 
labour supply, eto ? 

26. Do you consider that, in 'tho cotton growing tracts with which you aro acquainted, tho right 
varieties of oxotio cotton aro being pushed in tho right districts or whether still superior types could ho 
introduced 7 

27. What measures would you recommend to provent tho mixing of oxotio cotton with (i) deshi short 

staplo cotton, (fi) deshi long staplo cotton (a) in tho hold, (b) in tho factory 7 . 

28. What is your opinion astotho desirability of importing seed direct from America or Egypt ns required 
ns against relying on selected seed grown in India 7 

29. rieaso add any remarks you consider may ho helpful to tho Committco on tho economic state of tho 
cotton growing districts with which you aro acquainted 7 

27. B , — The Committee would bo obliged If you would glvo them r your \iewn ns to tho best organization for handling cotton In 
youf prO\Incc. Under this hcodyon might consider research in connexion with Improvement of the plant, establishment of seed farm 
for the production of lmpro\ cd seeds, district stniT necessary nnd tho regulation of buying ngcncics nnd ginning factories. 


II. — Commercial Aspect. 

30. Give, ns fully as possible, an account of local trade customs with which you aro acquainted in rcgnrd 
to tho marketing of tho cotton crop, in particular ns regards any systems of agency, advances, future buying 
or contracts. 

31. What aro tho commercial names of (ho various grades of cotton with which you are acquainted nnd 
from what areas do thoy como 7 Do you regard them ns snilnhlo nnd, if not, wlmt alterations would you 
suggest 7 Gan you suggest any means by which tho commercial names could bo standardized, i.e., of se- 
curing that tho samo nnmo should ho used for tho same cotton from whatever locality it comes 7 

32. TOiat do you consider is tho best form of buying agency 7 


III. — Statistical. 


33. Do you considor that tho cotton forecast, as at present published, is sufficiently accurate ns far 
as your provinco is concorncd 7 If not, can you suggest any way in which it could ho improved 7 

34. Can you suggest any methods by which tho statistical information published by Government in 
regard to cotton other than tho forecasts, c.g., tho cotton press return, could bo made of greater ufo to tho 
cotton trado 7 

35. Wlmt aro your viows in rcgnrd to tho daily publication of Liverpool and Bombay cotton prices 
at up-country markets 7 

IV. — Manufacture. 


(a) Ginning and Pressing. 

36. What class of gins and presses do you uso and how many havo you in your Inctory 7 

37. What is tho size of tho halo produced by your factory 7 

38. Wlmt is your. opinion as to tho relative merits of Bnw and roller gins 7 

39. Have saw gins been successful with Indian cottons and, if not, wlmt is tho objection to them 7 

40. Havo you experienced any difficulty in obtaining factory labour 7 

41. Do you find tho condition in which raw cotton reaches your factory in any way objectionable and, 
if so, what romedics would you suggest 7 

42. Assuming that it wore found possiblo to roplaco any largo quantify of short staplo cotton by long 
staplo cotton, would any substantial alteration in your machinery bo necessary 7 

N.B. — The Committco would be obliged by nny lntormitlonyon con glvo them In regard to tho general question ol lone versus short 
staple cottoanndalsoin regard to any experience j on have bad In handling any new staplo cotton. 

(l>) Spinning and Weaving. 

43. Wlmt counts aro spun in your factory and wlmt is your principal market 7 

44. Do you find tho condition in which cotton reaches your factory in any way objectionable and, il so, 
what remedies you suggest 7 

45. 'What, in your opinon, would ho tho effect, on tho cotton market generally if any largo proper! ion 
of the short staplo cotton at present grown in India wcroroplaced by long staplo cotton 7 

, N.B.-—T1K! Committee would bo obliged by any Information you can give thorn .In regard to llic general question ol long t (rails short 
et aple cotton and also in regard to any cxpcricnco you havo had In handling new staple cotton. 

V. — General. 

46. Does your experience indicate that buyers in" tho past have boon prepared to encourage tho growth 
of improved cottons by offering a premium for thorn. 

47. Do you considor that tho water rates charged havo any effect on tho cultivator’s profcrenco for a 
particular crop 7 

48. Do you consider that any changes aro called for in tho schedule of water rates at present in forco 7 

49. Do you consider that the tenure on which land is hold in tho traots of which you lmvo oxpcrionco 
in any way offoots the extension of cultivation of cotton 7 

VI. — Irrigation. 

(For Punjab and JYorih-Wesl Frontier Province witnesses only.) 

50. Please state wliat experience you have lmd of irrigation in general and in particular of irrigation 
under canals, Havo you any experience of canal irrigation assessment work. 
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Questions issued by the Committee. [ Continued . 


' i 

61. Has it boon your experience that cultivators prefer wheat to cotton as an irrigated crop 7 If so 
what is the reason for tho preference 7 

62. (a) What is tho critical period in regard to the water-supply in tho canals of which you have 
cxperionco ? IIow would this bo affected if thero wore an increase in tho irrigated area under ootton between 
April and October ? 

(1) When is cotton watered and what is tho volume of water required per aero at each watering 7 

(e) Please furnish statistics for tho ohannels of which you have had experience showing — 

(») tho averago flow of tho channels month by month throughout tho year. 

(ti) tho avorogo monthly area of each crop irrigated under tho ohannols. It will bo sufficient if tho 
averago for tho last three years is given. 

Tho maximum carrying capacity of tho channels should also bo stated. 

. 53. (a) Aro thero any periods during which tho supply in tho rivers would bo sufficient for a largo ex- 

pansion of tho area under cotton to utilizo which tho canals could properly bo onlarged with duo regard to 
financial considerations ? If so, pleaso givo figures for tho canalB of which you have experience 7 

(6) How would such an enlargement of tho canals affect tho area under wheat 7 

54. (a) To what "extent could tho duty of water on tho canals of which you have experience be improv- 
ed by equalising tho distribution of tho supply between tho upper and lower outlets on tho distributaries 7 

X.n . — In tho Punjab tills process Is technically known as tho " remodelling of outlets.” 

(5) To what extent could modules bo used to offeot this purpose 7 

(c) If tho distribution wero equalized, what additional irrigated area would accrue 7 What crops 
would bo grown on this additional area ? 

55. Does tho supply in tho rivers increase gradually in spring and decrease gradually- in autumn or aro 
both tho increaso and decrcaso sudden 7 In oithor caso what is tho offeot on tho cultivator’s preference for a 
particular crop 7 Please furnish, if possible, a diagram with statistics illustrating your roply for tho canals 
of which you lmvo experience. 

6G. (a) In cases in wliich canals carry a supply for irrigation during tho summer months only, -would 
it bo possible for the sowings and final waterings of ootton to bo carried out by irrigation" from wells ? Do 
you know any tracts in which such a combination of irrigation from wells and canals would bo feasible in tho 
caso of Amorican cotton 7 

jV.B. — American cotton requires watering ns follows : — 

(I) lirat watering between March 25th an May 5th. 

(ti) Three waterings between tho timo when tho rlowcrs begin to appear which Is between July 20th and August 20th and tho end 
of September. 

(fit) A filth nnl final watering In October. 

(6) To what extent do wells oxist in tho areas commanded by tho canals of which you have experience 

and what steps nro required to extend tho irrigation under thorn in those areas 7 
( c ) Have you any experience of tubc-wclis and do you consider that their uso would bo valunblo in this 
connoxion ? 

(<?) Do you consider that it would bo possiblo sufficiently to improve tho canal system by tho con- 
struction of weirs or in other ways so as to obviate tho uso of wells 7 
(c) Can you givo an idea of tho cost of such an improvomont in tho canals and tho timo it would take 
to carry out a3 compared with the cost of the construction of tho requisite number of wells 
and time it would take 7 

57. In caso it wero found possiblo to increaso tho size of canals and consequently the irrigated area under 
cotton, what addition to gross revenue at present rates for water would you expect 7 Pleaso illustrate your 
reply from the statistics furnished in answer to other questions. 

53. Can you givo a rough cstimato of tho averago nrca of each crop grown on a holding of 100 acres 7 
How aro theso areas affected by tho water supply and by tho necessity for growing a fodder crop and of 
preserving suitable rotations of crop 7 Would any proposal you linvo put forward bring about an altera- 
tion in theso areas 7 

59. Havoyouanycxpcrienceinregardtothcliningof canals 7 Do you consider it a practicable moasure? 

00. Can you givo a rough cstimato of tho probable cost of lining canals in terms of acreago irrigated 7 
How does this comparo with the acrcago rates of cost of tho canals in their present condition 7 

61. If it should provo desirable to enlarge a canal, could this bo carried out in conjunction with lining 7 
How would you propose to provido for tho existing irrigation whilst tho work of enlargement and lining was 
boing carried out 7 

02. What effect would tho lining of canals havo on seepage problems and tho riso in the subsoil water 

.table 7 To what extent would tho expenditure involved bo justified on theso grounds 7 - 

03. To what oxtont would tho lining of canals improvo tho supply (a) in tho summer months, (6) in the 

winlor months 7 Would tho expenditure involved bo justified by tho improvement, if any, effected under 
this head 7 , 

04. Do you consider that tho water rates charged have any effect on tho cultivator’s preference for a 
particular crop 7 Do you consider that any changes aro called for in the schcdulo of water rates 7 

VI. — Irrigation. 

(For witness from Provinces other than the Punjab and North-West Frontier Province.) 

05. Pleaso state what cxperionco you havo had of irrigation in gonoral and in particular of irrigation 
under canals. Havo you any cxporionco of canal irrigation assessment work 7 

GO. When is cotton watered and what is tho volume of wator required per aero at each watering 7 

07. Has it been your cxperionco that cultivators prefer wheat to cotton as an irrigated crop 7 If so, 
what is tho reason for the profcronco 7 

08. Docs tho supply in the rivers increase gradually in spring and decrease gradually in autumn or are 
both tho incrcascjrad tho decrease sudden 7 In oithor caso what is tho effect on tho cultivator’s preference 
for a particular crop 7 Please furnish, if possiblo, a diagram with statistics illustrating your roply from the 
canals of which you havo experience 7 

B 2 
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69. (a) To what extent do wells exist in the areas commanded Ly the canals of which you have ex- 
perience and what stops aro required to extend tho irrigation undor them in thoso areas 7 
(b) Havo you any oxporionco of tubo wells and do you consider that their uso would bo valuable in 
this connexion 7 

70. Do you consider tho existing water rates charged for cotton suitablo ? -If you can give statistics 
to explain your answer, plcaso do so. 

71. Can you give a rough cstimato of tho averagoarea of each crop grown on a holding of 100 acres 7 
How aro these areas affected by tho water supply, tho necessity for growing a fodder crop and of preserving 
auitablo rotations of orops. Would any proposals you havo put forward bring about an alteration in tlicso 
areas ? 

72. Do you consider that sufficient water is availablo for a considerable incrcasoin tho area of cotton and, 
if so, why is a largor area not irrigated t 

73. Is it your oxporionco that cultivators prefer deshi cotton to American cotton ? If so, can you explain 
thoir reasons for tho proforenco 7 

74. Is it your oxporionco that tho canal regulations create any difficulties in regard to tho irrigation of 
Amorican cotton 7 


I.— United Provinces. 


Mr. P. H. VICK, M.I.Mech.E., 


Agricultural Engineer, United Provinces, 


Examiked at Cawntore, November 1st, 1917. 
Written statement. 


D _ VI. — Irrigation - . 

3041. (05) Experience. — My experience of irrigation is only small and relates to methods of lift irrigation 
1 have no direct experience of irrigation under canals nor of canal irrigation assessment work. 

3042. (69) Well and tube wells. — In a great many villages now regularly ^ irrigated by canals, tho old 
wells have gone out of uso and would, in most cases, requiro cleaning out and repairing, possibly rebuilding 
before being of any uso for irrigation purposes. Cultivators naturally will not resort to lift irrigation from 
wells, costing them from Rs. 10 to Rs. 20 per aero per crop, when they can get a gravity flow from canal minors, 
which costs them from Rs. 3 to Rs. C per acre. Tho matter is thus a purely question of cost, with tho 
cultivator. Regarding tho steps that could bo taken to extend irrigation by wells in areas commanded by 
canals tho only effective means would bo : — 


(1) Entirely to oat off tho canal supply to particular villages. 

(2) To raise tho canal flow rates to equal tho cost of lift irrigation from wells. 

(3) To lower the cost oflift irrigation from wells so that it shall not exceed tho present canal flow rates. 

Nos. 1 and 2 are too drastic in nature to ho of any use, oven were they of cconomio value, which they aro not- 
They can therefore bo dismissed. No. 3 then remains ns tho only praotioal method that can bo adopted to get 
well lift irrigation to competo with canal flow watering. This matter of irrigation from wells, to supplement 
canal irrigation, I consider as an oxtremely important one, and ono which will havo to bo looked into closely 
in the near future. Thero are many villages in canal commanded areas which cither on account of being 
situated at tho tail end of a minor whero water is not available, or elso being at a little higher lovel than 
surrounding irrigated villages, got no canal irrigation at all. Such villages can at present only irrigate, from 
wells, a small fraotion of thoir total area and thus eomparo very unfavourably from a point of view of 
productivity with adjacent canal irrigated villages. 

(2) At present canal flow irrigation is looked to entirely by tho Irrigation Branch of tho Publio Works 
Department, whilst mothods of irrigation by lifting aro being developed by tho engineering branch of tho 
Agricultural Department. In my opinion, if different irrigation methods aro to remain controlled by separate 
departments, then very much closer co-operation between such departments is necessary than obtains at 
present, if the best, results aro to bo attained. 

(3) Regarding lift irrigation from wells, tho old ways of raising water by bullock and charsa, and by 
dhenhli, are getting more expensive yearly, owing to increased cost of labour and of bullocks, and moro up-to- 
date mothods will have to bo resorted to on a largo scale in tlio future. Tho Agricultural Department has put 
down many oentrifugal pumps and power units during tho past few years and has proved that such plant 
in suitable cases can irrigate land far more cheaply than tho old way by ciiarsa. Tho difficulty is that'most 
of the ordinary jmhm wells of tho Province will not in their prosont condition yield enough water to mako 
pumping profitable. The chief factors governing tho cost of suoh irrigation aro : — 

(1) The cost of running the power unit. 

(2) The quantity of water to be lifted per unit of time. 

(3) Tho head against wliiok raised. 


Considering No. 1, very large areas of land could he irrigated that now have no efficient means of watering* 
if hydro-electric schemes were developed at the larger canal falls and the powor given free, or elso at very 

’°v running centrifugal pumps erected on tubo wells. Such schemes would go far to reduce tho cost 
or nit irrigation to that of flow. 

ll 4 L T !:L ar r, '' Vkicli c °-°P°ration betwoen the Irrigation and Agricultural Departments is required on 
th ® te v above ' ar f. “ os % «» tli0 ’vest and south-west of the Province and sinco theso are the cotton 

the arelmdeT coUon"° Peratl0n ’ rCSU tmg m large areas bein 6 6'wen efficient irrigation, would direotly influence 

ft P ; r ti ^ ° f tube -”’ ells > i having put down many in various districts of tins province. I consider 
g y ncreased numbers would be very valuable in connexion with the increase of the area 
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under cotton. Speaking generally tlie cotton growing districts are the, most suitable parts of the provinco 
for tube-wells. ' 

(G) I have tube-wells giving 40,000 gallons per hour as a constant yield and capable of protecting fully 
300 acres round each such well and I firmly believe that in the near future I shall be able to rely on a 
yield of 70,000 to 1,00,000 gallons per hour from a single tube well and to protect fully by irrigation about 
600 to 800 aores. The province is fortunately provided with an inexhaustible underground storage of water 
and it only, remains for the engineer to make use of such a great natural advantage. 

(7) For purposes of comparison I may mention that the ordinary pukka or kachha well of this Province 
yields from 1,000 to 4,000 gallons per hour. ■" 

3043. (72) Adequacy of supply to increase in area under cotton. — This question is partly answered 
above. Talking of this Province, there is no doubt that if underground storage is taken into account, and 
there is no reason why it should not be, there is sufficient water for a considerable increase in the area of cotton." 
The development of irrigation by pumping from wells in this Provinco is not yet far advanced, it only having 
been started four years ago and the past two or three years having been against rapid progress' owing to the 
difficulty in obtaining plant and the very high prices existing. When power pumping has been greatly 
developed in tho Province, and such development seems to mo to be oertain, then there will be larger areas 
irrigated for cotton. 

(2) In my opinion it is tho duty of Government to take in hand power pumping sohemes on a large scalo 
and to make such sohemes self-supporting by charging water rates, as is done for canal water. 


i Mr. F. H. Vide called and examined. 

3044. (Mr. Henderson.) In tho case of irrigation by tube-wells, if the depth from ground level to subsoil 
water level is within 25 feet, the cost of irrigation works out to Ee. 1 per acre for watering. 

3045. ( President .) The average depth of tube-well borings from ground level is 200 feet in the United 
Provinces. Thus if it is 25 feet from ground level to water-level, tho tube-well will have 175 feet depth of 
water in it. 

3046. (Mr.'Pobcrts.) I would advocate a general survey of the possible tracts where tube-wells would bo 

feasible. There are parts of tho Meerut Division which have practically no irrigation facilities at all, are neither 
served by canals nor liavo pukka wells for lift irrigation, owing to the difficulty in making good wells in the 
sandy subsoils. I will furnish figures for those areas where tube-wells or lift is the only feasible form of 
irrigation. At present we are hold up by difficulties in getting materials. \ 

3047. (Mr'. Ashton.) The rate of Ee. 1 per acre is for eaoh watering and not for the crop. Tube-wells 
are put down by tho Agricultural Engineer and made over to tho zamindars. I consider them a paying 
proposition for Government to run, but a big staff would bo required as in tho case of the Irrigation Depart- 
ment. The Province will be mapped out and divided into districts. Power is at present running to waste 
on the canal falls. It might be utilised by means of liydro-eleotrio schemes. It might be possiblo for 
tube-wells supplied with power from hydro-electric schemes on canal falls to irrigate certain areas on the 
upper reaches of canals at present irrigated by flow from canals, the water thus saved in tho canals being 
used on lower reaches at present unirrigated, suoh reaches being outside the range of liydro-electrio sekemo 
and boing unsuitable for tube-wells. It would not pay to put tubes down for just one watering before the 
rains. There is need of co-operation between the Agricultural Engineer and tho Irrigation Department. 

3048. (President.) Tube-wells form much the biggest part of my work. Tho United Provinces’ Irrigation 
Department about fifteen years ago made experiments in the matter of lift irrigation from ordinaiy pukka 
wells (not tube-wells) by means of engine and pump. The experiments were not successful, ns wrong types 
of plants were chosen, the matter being in tho hands of a Civil Engineer instead of a Mcokanical Engineer. 

3049. (Mr. Wadia.) It is a mattor for tho Irrigation Department alone to deoide whether canal water can 
bo given in certain areas at speoifio times. However, as far as one outside the Irrigation Department can see, 
water will be available from the big canals through May. These main canals are fed from rivers rising in the 
snows and thoy thus get an increased supply of water in May through the melting of the snows. 


Supplementary written statement submitted by Mr. F. H. Vick. 

3050. Preamble. — I submit somo points of additional information required by the Committee. I have 
delayed tho matter for some time as I wished to make new tests on this season’s rabi of the cost of irrigation 
by tube-wells. 

3051. Irrigation by tube-wells as a supplement to canal-flow irrigation. — I enclose, as promised, a copy of 
part of a note put up by mo to the Irrigation Department in April last year on the matter of irrigation by 
tube-wells to supplement canal-flow irrigation. The forepart of the note was on the tube-well as a means of 
draining water-logged areas. Where the ordinary water-level is high and canal irrigation is resorted to, tho 
land often becomes water-logged and the crops suffer badly. With a well arranged scheme of canal-flow 
irrigation supplemented by lift irrigation from tube-wells, this water-logging could in a great measure be 
overcome if the canal water were mostly used on areas where the ordinary subsoil water-level was low, and 
lift irrigation from tube-wells on parts where the water-level was high. The tube-wells would be drawing ' 
water from the subsoil and distributing it on the land surface for irrigation of crops and they would be certain 
to exeroiso on ameliorating effect on the surrounding country as regards water-logging, whereas canal-flow 
irrigation has exactly tho opposite effect, that of increasing the water-logging. 

’(2) As I point out also, in tho note, immense power is usually available at canal falls especially on the larger 
canals and on the higher reaches of suoh. On the Ganges Canal alone, somo 50,000 horse power is available, 
which would be sufficient for some 2,000 tube-wells irrigating 600,000 acres at least. The tube-well pumps 
would bo electrically driven by energy generated at the canal falls and I would point out that such an 
arrangement is the very best for showing high efficiency and cheap irrigation. 

3052. Areas suitable for cotton growing under hibe-wells. — Eegarding areas suitable for cotton growing 
provided tube-wells were installed "for irrigation, I am unable to give much detailed information on this without 
a very close investigation entailing two or three months on special duty. I know there are large areas in 
Muttra and Agra Districts which are quite suitable for cotton growing but whioh have nearly gone out of 
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cultivation owing to there being no irrigation facilities. I have como ncrow many Mich areas m the course of 
mv touring. It would need detailed investigation both as to area and tube-well possibilities before defimty 
figures of area could bo given. I cncloso a plan* of a bloch of villages in Meerut District where ’there are no 
irrigation facilities at all. Thcro is no canal irrigation mid (ho subsoil being rand to a great depth the 
construction of good ordinary pukka wells is rendered difficult. I nm just starting to put down a couple 
of tube-wells in ono of tho villages of this block and will shortly be able to give more information if such Is 
required. Tho area of this block is about CO, 000 acres and it is right in the centre or the cotton growing 
tracts. I think it would be quito possible to come to somo understanding with the cultivators in this tract 
in the' matter of tho growing of long-staplo cotton if n certain number of tube-wells were given them for 
irrigation. Tho growing of certain crops is, however, more a matter for a Deputy Director of Agriculture 
to nrrango than for me, but if thcro is any prospeot of a grant being given. I will go into tho matter with 
such an officer, and try in collaboration with him to put up definite proposals and figures to the. Cotton 
Committee. - . . 

3053. Cost of irrigation by tubc-icells . — I have found from fresh tests tins sc.imn that tho cost of irrigation 
by lube-wells comes within lbs. 2 per aero per watering, if tho depth from ground level to ordinary subsoil 
wator level comes within 25 feet. Tin's is for running expenses only, depreciation and interest on capital 
outlay not being reckoned in. I do not consider the above ns a final figure as 1 expect to get much larger 
capacity tube-wells in tho near future and tho greater the yield from a single tube-well tho cheaper will bo 
tho C03t of irrigation por unit area. Tho cost too would, elf course, lie very greatly reduced if electrical 
energy wero available from canals falls ns outlined in the earlier part of this note. 


AtOT.XCJ'X. 

Extract from Hole by United Provinces Agricultural Engineer on Mr. Mclony's suggested scheme of Ittle-ictlls 

for remedying the effects oj percolation from Agra [Canals, contained in demi-official A’o. 22C, dated the 13th 

April 1917, to Chief Engineer and Secretary to Government, United Provinces, Public Works Dejeirtment, 

Irrigation Branch. 

*****»•**•**•**•**:»* 

In tho foregoing part of this note, I have considered the mntter rolely from the point of view ofjthe Agra 
Canal, Mr. Molony’s note cs[>coial!y referring to this. I will now Tcinark on the possibilities of develop- 
ment of power in other and more suitable parts of the Province. 

Somo of tho bigger canal systems cmbrnco falls of magnitude which nro capable of supplying almost 
unlimited power for pumping schemes. Toko, for instance, tho Ganges Canal between tho headworks and 
Meerut, whero thcro nro somo eight or ten falls. Allowing, at an estimate, 0,000 cu«ecs of water at ten feet 
head and an efficiency with up-to-date turbines of 75 per cent, there is Home 5,000 II. P. available at every fall, 
or a total of 50,000 II. P. for the ten falls. „ * 

I am not aware if there are water-logged areas, which cannot bo drained by gravity, in tho country along 
tho Ganges Canal, north of Meerut. If there nro such spots, they might bo unwnteral by pumping from 
tube-wells, tho pumps being driven electrically, by power developed at canal falls. Such a scheme would only 
bo profitablo if worked on a big scale. 

Tho power developed at canal falls might he very profitably used for working tube-wills for irrigation 
in parts not commanded by the canals. The electrical energy could very easily bo carried 20 to 2(0 miles 
if necessary, for distribution to tho pumping units. Allowing 25 JI. P. for each unit, Home 2,000 tula-wells 
each irrigating 300 acres, would bo possible, making a total of 000,000 nores of additional irrigated areas 
and irrigated without drawing at all on tho canal supply, n very important point. The cost of tube- well 
would bo about Rs. 3,000 per unit (capacity two cusccs each) in normal times If constructed in big number 
with suitable plant. 

To mako a start in the direction indicated, tho power developed at llaliaduraliad for the construction works 
at Bhimgoda might, after tho completion of that work, bo used to work tube-wells, to irrigate a little of the 
tract of country west and north-west of Roorkec, which is not commanded by tho canal, and would benefit 
greatly from proper irrigation. 

Development of powor at canal falls lias been proposed on many occasions, but mostly for industrial 
purposes and for this tho point against tho schcmo lias been that tho canal would probably bo closed for six 
weeks or two months in July and August during the rains, for nnnual repairs to tho canal works, and that then 
power would not bo-available, and industrial concerns bo obliged to closo down for tho period or else go to 
tho oxpenso of installing steam plant as an alternative source of power supply. Such a closure would not 
adversely affect tho tubo-wcll sohemo as, vlicu tho canal was shut ofi during good rains, tho tube-wells would 
not bo required to nm for irrigation. 

Whero tho demand for water for irrigation from a canal was greater than the supply and the canal contained 
falls capable of powor development on a largo scale, it would bo a feasiblo and profitablo arrangement to sink 
tube-wells in big numbers and work them electrically. Such tube-wells could irrigate largo areas at- present 
irrigated from tho caual and tho canal water thus saved could bo used in parts not before irrigated and which 
wore outsido tho rango of clectrio power for tube-wells. In genoral, it would bo upper reaches of canals that 
contain falls for power development. Takiug again tho instaneo of tluTGongcs Canal, no water need bo abs- 
tracted from tho canal for irrigation north of say Muzadarnagilr or Meerut. Tho area at present irrigated 
could be quito as well served by tube-wells worked by power from tho falls. At a moderate lift, say 
twenty to thirty feet, tho running costs for suoh irrigation pumps would not como to more than eight aunns 
por aero per vntoring, if run by clectrio motors fed with current generated at canal falls. 

Tho enormous possibilities of tubo-wclls, as a means of giving proper irrigation to tho vast alluvial plains 
of Upper India, are at present realized by fow, but I have no doubt that they will bo resorted to vory largoly 
in tho future and that they will bo a factor of great cconomio importance. ’ Tho tubo-wcll at present is com- 
, paratively new to India but a constant flow* of about two cusccs each can already bo obtained from them, 
hater on, with development and bottoi; and bigger plant for sinking, I am confident that flows of six to 
eight cusecs will bo obtained, and something lilco 1,000 to 1,200 acres bo irrigated from eaoh tube-well. Tho 
. matter is well worth tho closo study of tho Irrigation Department. * 


• rnbllslicd In s opera to volume of maps anil plans. 
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Mr. A. C. H. LAURIE, Superintending Engineer, Second Circle, Agra. 

- Examined at Cawntore, November 2nd, 1017. 

Written statement. 

„ 3054. Preamble — In the note below I have recorded my opinions only on those points which I felt I 

could give an opinion on with confidence. I may mention that I have had canal’ ; cxporience extending 
over 25 years on the Upper and Lower Ganges, Eastern Jumna, Agra and Bctwa canals, have a good know- - 
ledgo of the vernacular, and am interested in the people and their crops. 

I. — Agricultural Experience. 

(a) “ Deshi" short-staple cotton. 

3055. (7) Conditions affecting increase in area. — The well under deshi short-stahlo cotton fluctuates 
largely. The chief contributing causes are the rainfall of the early kliarif season — May and June — and 
market prices. The factors limit ing the increase under cotton in addition to the rainfall and prices are chiefly 
economic. The ordinary cultivator of limited means cannot procure sufficient manure, and depends upon 
frequent ploughings and rotation of his crops to obtain the maximum return from his holding. A cotton 
crop is usually followed by barley, sometimes pure but generally mixed with peas or is left fallow during the 
following rabi and sown with sugarcane on the following hharij. The latter requires a certain quantity 
of manure, means of irrigation, and some capital to meet tho costs of cultivation. Another contributing 
cause in that tho cultivator usually reserves a part of his holding (when a Water-supply is assured) for wheat, 
from which he pays his land rent. Cotton prevents wheat being sown on account of the want of time in 
which to prepare the land between the cotton being cut and wheat being sown. With a better supply of 
manure (to take the place of ploughings) wheat could follow cotton and the area of cotton bo increased. 

( c) Exotic cotton. 

. 3050. (21) Varieties. — American ootton is tho variety with whioh I am acquainted. 

3057. (25) Conditions affecting increase in area. — The principal factor limiting the area put under 
American cotton is that it is later in coming to maturity than deshi cotton, and thereby can seldom or 
ever be followed by a rali crop (as mentioned previously). It is also not so hardy ns tho deshi vnrioty 
during tho earlier and later stages of its growth, Acquiring more water and labour in tho former and 
being moro susceptible to climatic vagaries in tho later stage. 

V.— General. 

3058. (47) Effect of water rates. — The water rates charged only affect tho cultivators preference for a 
particular crop to a very slight extent as the canal water rates are extremely low. 

•• 3059. (48) Desirability of alteration in water rates. — In spite of the lowness of tho canal water rates, 
which arc one quarter what othor means of irrigation cost, and the fact that tho canal water rates, have 
not been changed in tho past twenty years while prices of agricultural produce have doubled, I am 
not prepared to recommend raising tho rates. I am, however, emphatically of opinion no reduction 
should be made. 


VT. — Irrigation. 

3060. (65) Experience, — Please seo preamble to this note. I have had no experience of other than 
canal irrigations. I have experience of canal assessment work. 

3061. (66) Watoring of cotton. — Cotton waterings for sowing ( paleo ) aro usually begun about 15th to 
20th May. The depth of water taken for watering is, I should say, about four inches to six inches or 
roughly, 20,000 cubic feet or 120,000 gallons. 

3062. (67) Cotton versus wheat.— -Cultivators prefer wheat to cotton because wheat cannot do without 
watering and the difference in produce between an irrigated and unirrigated crop is far greater in tho case 
of wheat than in that of cotton ns a general rule. Also tho climatic influences are a bigger factor in tho 
case of cotton, a monsoon crop, than wheat, a cold weather crop. 

30G3. (68) Fluctuations in river-supplies and their effect. — The fluctuations of the river-supply are 
exhibited in diagram no. 1 (Annexuro IV)* accompanying this note. Tho fluctuations would have been 
better appreciated if shown in volumes instead of gauges (tho volume varies parabolically, the variation 
increasing more rapidly than the gauge. Duo to not having a discharge tabic for Itaiwala gaugo and 
the timo to get it beforo submitting this note, I had to fall back on a diagram of gauges). I should mention 
that Kaiwala is situated six or eight miles above Hardwar and represents the total river-supply available 
for the needs of the Upper and Lower Ganges canals at all seasons of the year, and in unusually 
dry hot seasons also contributes a considerable proportion of the supply of the Agra canal (it is passed 
down to tho Agra canal through tho Upper Ganges oanal, Jaui escape and Hindim Nadi). 

(2) As will he scon from the diagram, the increase is fairly rapid in Slay and June and decrease 
likewise in October to December. 

3064. (69) Wells and tube-wells. — I have not information at hand on tho extent of wells in the area 
commanded by tho Lower Ganges Canal. Generally speaking canals ore not carried into areas served by- 
wells for two reasons : (1) hachha wells (whioh are the usual form of agricultural well) are actually affected 
by the rise in spring level whioh the pressure of canals induces, and (2) it is not canal policy to displace 
well-irrigation. Tho only tracts which I can think of in my circle (tho Doab from Aligarh in the 
north-west to JTatchpur in the south-east where any considerable number of agricultural wells arc worked 
arc Nini-ICalinadi doab, Aligarh district, Bagar-Kalinadi doab, Etali and Fnrrukhabad districts, and 
Sirsa-Singar doab, Manipuri and Etawah districts, I have no suggestions to offer as to steps required 
to extend irrigation from wells. 

(2) 1 have no 'experience of tubo-wdls. 

* Published In separate relume of traps and plans. 
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3065. (70) Suitability of existing water rates— I consider tho existing wator rates oliarged for cotton 
suitable. I find it difficult to quote statistics to support my opinion. From diagram No. 2, (Annoxuro V)* 
which shows the arena of eottonf irrigated, canal-supplies during May and Juno, and rainfall during the 
same months it will be seen that tho area of cotton irrigated varies inversely as the rainfall. Iliad 
expected to find the variation moro influenced by tho rainfall of May which is tho more critical of the two 
months concerned. The fact is tho cultivator is always sanguine of timely rainfall and holds off from 
taking canal-water as long ns he can. 

3066. (72) Adequacy of supplies to increase in area under cotton. — Under normal conditions I think 
there is sufficient wator not utilised to enable an increased area of cotton being sown with canal-irrigation. 
This will be*seen from Annexuro I to this note. I cannot givo adequate reasons why a larger area is not 
irrigated. 

3067. (73) Deshi versus American cotton. — It is my experience .that tho cultivators prefer deshi 
cotton to American. For reasons affecting tho cultivators’ choice please see answer to Question 25. (para- 
graph 3057). 

3068. (74) Effect of canal regulations. — I do not consider that tho canal regulations crcato any diffi- 
culties in regard to the irrigation of American cotton. On tho contrary, tho Canal Department is pnt 
to considerable trouble in meeting demands made on behalf of American cotton. I refer to temporary 
outlets -which are usually asked for to encourage the sowing of American cotton. Tho Lower Ganges canal 
irrigates only half tho area in kharif that it does in tho rabi season. The numbers, positions, and Bigns 
of permanent outlets which are provided have been so arranged as to sccuro tho maximum area of rabi 
irrigation in the tracts commanded by the channels with due regard to tho supplies available and ensuring 
that a sufficiency of water reaches tho tails of the channels. Therefore tho permanent outlets should 
suffice for moro than all possible kliarif needs. I consider tho practico of giving temporary outlets to 
encourage American cotton sowings should bo discouraged. They have been so given for many years 
past, and if American cotton is to take on with tho Indian cultivator, ho will irrigato it from tho perma- 
nent outlets at his command. Tho better plan is to afford preferential treatment to cultivators who are 
keen on sowing American cotton by running selected channels for longor periods, ns was done in the past 
kharif ; I have not got figures to provo but think it gave satisfactory results. 


United Provinces 


Mr. A. C. H. Lauhie. 


* Published in sepa-nte volume of maps and plans. 

t In Annexuro It will be found datiiu of arcat of cotton Irrlgitod by Districts and Canal Divisions. 



9 


'minutes or EVIDENCE. 


United Provhices.] 


Mr. A. C. H. Laurie, 


[Continued. 


g 

D 


,0 

s 

§ 

§ 


e 


s 

4 

o 

£ 


§ <£> 

J3 ^ 
CS £ 

fe g 

g 

O QJ 


r t* 

5S 

e 

-e 

o> 

§* 

<P 


So 


/* 


3 


<A 


® Ci c c 

CO A S(H 

5 s 2 

^ ^ S d 
_ o o c 

g p m m O 
“ O ■-* C3 « 

3 Ph £ ~ 

§ *g| 

'" ^3° “ 

^0 ,gO.S 

O 53 43 Jj 

gto &u 5 a 

o 

m 

'I 

6 



our 

!* K.S 



d 

*c 

« 

07 

3 

wnn 

01 4 * PI O -* ip 
OMt'WHOO 

oo o co co JP^ 
d t£ .-T co 4 jT ri» 


d 

to 

'P 32 !l!Jfl 

10 **I O N 10 13 0 

OOCJC'COCOJ'f 

CJ CM OOO CJC 0 CO 4 }< 

CO 4# d d of of pi co 

1911. 

•paJt’Dsgr 

.-^t'-lP'^PJOOD 

Pmcci^io^cr- 

1) ^ O o p p » 

o dd 
o 

1910. 

rt 

43 

O 

.a 

3 

•padcosa 

* 

014 L 3 CIW 0 CC 0 

loonoocn-jci 

U 3 t> UI C3 Cl Cl Ot" 

r«1 l**4 


cj 

o> 

a 

•puaq qy 

t© ,— < t- co <o i-h io 

00 w w o w t* 
cl o O Cl C3_ 

■*£ CO is CO dip ip 



•pBoq qy 

WHOcoTji^rto 

13 p to p- t- c c r: 
l> O IP r 4 l 0 JO t-- OJ 

d ip co co of of dip 


S) 

T 0Z !IHQ 

““maoSS® 

oocnot-ooo 

o cc CO O W CJ H 43 ^ 

of d of d «-< d cp pi 


d 

t£) 

■p 3z !ina 

CO IM O 13 O 0 O [- 
(N t- M O Ml CO O CC 

O t^P^O O PI^JP CO 

CO CO 4 jT F-H or d up Ip 

1910. 

e3 

43 

o 

=1 

3 

CS 

£ 

o 

-paduasa 

* * 

O PI O IP l'* CO Cl 
COOMMfCOCI 

t* © o,*- 0 0 co co 

d d *■« '-* 

1915. 

rt 

0 

.a 

3 

•padnosa 

COI> 00 l 4 .O 5 COIO 4 ^ 

ooowaMtfffi 
e^ip -o< 1© \n 

d of of 


-* ‘pcaq IV 

iPOOOOt-*©© 

CCp.O’J'HOOO 

Xh co ’jtOPbOt; 

IP U5 d eo of of rji CP 


d 

rn 

•puaq qy 

O 0 CO Cl Cl N 0 H 

Cl to CO 4f Cl (M CM CO 
co 0 0 0^ C ^ O 

ipd-^eodddip 



•pozipia 

jpcocooCJj-jjP^U 
oofcc-j «o 

f- © C'^ 4 t^T*.S£^© 

dcodofoidoico 

' 

d 

tp 

p az !i!in 

CO CO r-1 -f CO 4* O Ip' 

CrtM 04^ t < t , {3 

IP_4jOO CO ip Tf< 01 0 

d rf d d d co ip* »p 

1909. 

cs 

•§ 

=3 

3 

•podcDsg; 

* * 

COCOt- <M MWOO 

JO 4 ^ CO •-< M 

O CO Ip TT CO co >— < 0 

— Cl 

1914. 

s 

43 

O 

=§ 

3 

•podcosa 

ip 0 01 0 0 ip 0 

t-4- O CO CO C-l CO H H 
"* •’* 4*1 CO Ip O C5 O 

F— » F—t 



•ptioq 

COCOJPt^'^CPO' r f< 

OO£1t'-00'3'*PJ 

t~. CO CO 00 

CO r*r co d d cf CO ip 



•pcaq qy 

COOOCO-rHOIOOO 
I4t40dh000t4 
cac^^o^HH 0 

oddd cdrrdcT 



•paziinn 

CJ (N nnoSSS 

LO 0 O •— * WO IP 

CO rl^ CO_ CO C 1 ^ C«D^ 

codddi-Ti-Tdco 



T oz nr?£i 

COOOCOWIPOIO 

ooooor^oot^ 

•-^c^t^F-H^t^r- 0 t- 

4jT d pf of d c f d 4jf 


d 







CO 

o 

C 3 

eJ 

*3 

^3 

•padnasa 

* * 

00 0 H H d t'**0 

hwooco^cia 

O U5 Ol "t W O 

1913. 

P 

43 

0 

€ 

3 

•paduosa 

CO^C54 ^f-JM<?*JO 

0 m t4 [4 p 0 p (N 
0<00t4 4^10 Hrt 


ei 

o 

W— 1 
f“4 

•pnaq qy 

eot-Ci^co^^JP 

O t»< COO^O C W 

r? eo“ d d d d 01 ^ 



•puaq qy 

H4tlM(M00^4*J 
t>* CO CO CP, CO 000 

IP ip^ CO PI^ P^ O I-H 

ddcodr^cdipd’ 



•poTimn 

cot'OOHOOO 

PI ^C 5 £i^£r! S 
co co ip 0 c^eo c^eo 

co of cf dfH pi co 



wnm 

COCOOCOOONO 
O^CI^OOPfII 
no w o^ci^o r- ^ 
cococfcddcocdd 


d 




U 3 




1907. 

h 

C3 

43 

g 

•padoosa 

* * 

0 [4 n 0 C; 'f 0 0 
[>• P IO 15 M H t» Cl 

co Cl t- co 

H f>( H H H 

1912. 

S 

43 

O 

co 

3 

•podflosg; 

PClHHMCOClO 

a 0 a n ei w co 0 
4J^C0 I-H 00 0 t> co 

Pi 1— 1 F-H F— t 


rt 

o 

r 3 

♦ptjoq ^y 

C04f^HlpCO^OOO 
ffi *|j 0 r» 0 ci 0 t* 

O HCO CO r ^ > '^_ c P > 
cocococococodio 


0 

£ 

•puoq ^y 

•JIOfHOMCOCiO 

OHHOOOt"if 

CO CO t** CP 01^0 Ip Ip 

d-^cddcdcdd d 





*5 

X 


C 


>< 


| 

3 

o 




o a t>, 

h £ 

SS^ ' 

oortEp^j © 
t* O Cp Q £ £ 

O o £ CJ P<j2 3 
£h ft d £ 53 <5 k; d 


ass 

oops g~S *>© 
o o {5 o p 

fi pH ^ <1 h3 


yo^« m 



10 


INDIAN COTTON COMMITTEE 


United Provinces .] 


Mr. A. C. II. Laurie. 


[Continued. 


Aknexure II. 

II— Statement showing by Canal Divisions mid Civil District * the nnat of cotton irrigated in the S cowl 0 rdf. 

d irii'.’J the year.- WOT — 1C. 
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United Provinces .] Mr. A. C. H. Laurie. [Continued. 


II- — Statement showing by Canal Divisions and Chil Districts the areas / cotton irrigated in the Second Circle 

during the years 1907 — 16 — contd. 



Etawah division (Including Ghatampur distributary! Lower Ganges canal. 


Districts. 

1007. 

1908. 


1910. 

1911. 

1012. 

1913. 

1014. 

1915. 

1010. 

Remakes. 

Average rainfall of 
division la inches 
for May and Juno— 




- 








May 

0 21 

0 00 

•• 

0 01 

•• 

•• 

0 90 

0 83 

0 08 

•• 


Juno 

'0 24 

0*38 

2 80 

4*37 

0 83 

0 47 

2 00 

1*41 

0 49 

3 05 


1. Bulandsbalir 

•• 

•• 

•• 

•• 

•• 

•• 

•• 


•• 

•• 

N.B. — All are ar 
aro In acros. 

2. Aligarh . 

•• 

•• 

•• 

•• 


•• 

•• 


\ 



3. Stall] 


•• 

•• 

•• 

•• 

•• 

•• 

•• 

• • 


- 

4. rarruXlinbad 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 


5. Malnpuri . 

10,248 

7,162 

7,022 

6,593 

10,654 

11,477 

12,883 

7,443 

8,630 

5,881 


0. Cawnporo 

9,005 

9,362 

5,294 

5,060 

8,381 

0,205 

13,450 

12,821 

3,024 

2,788 



6,602* 

7.209* 

4,368* 

6,073* 

0,888* 

6,744* 

11,716* 

16,466* 

5,623* 

2,036* 

* The«e figures 
are for 

Ghatampur 

Total 

14,767 

16,571 

0,002 

10,133 

15,269 

10,009 

25,105 

28,277 

9,247 

4,824 

distributary 

7. Etanah' . 

20,622 

14,288 

11,312 

10,400 

17,240 

22,230 

29,621 

28,100 

0,691 

8,186 


6. Fatehpur . 

0. Allahabad 

808* 

1,137* 

700* 

588* 

1,076* 

1,225* 

1,664* 

2,340* 

H 

H 

•Ghatampur 

distributary. 

♦ 

39,805 

30,802 

23,028 

21,050 

30,181 

42,972 

65,954 

48,430 

13,951 

10,854 



0,530* 

8,340* 

5,128* 

6,081* 

7,963* 


13,379* 

17,796* 

0,443* 

2,201* 

•Ghatampur 

dfstnbutary. 

Total . 

40,305 

39,148 

28,750 

20,720 

44,144 

60,941 

GO, 333 

06,220 

20,394 

19,145 



Averago 41,120 acres. 


P 

? 

Fatobpur division, Lower Ganges canal. 


Averago rainfall ol 
division In Inches 
v for May and June— 







■ 





May . . . 

0 04 

0 01 

0-11 

010 

0 01 

0 06 


0 55 


•• 


Jans 

103 

0 03 

7*10 

0*14 

1*82 

1 07 

5 20 

0 37 

3 52 

8*15 


1. Bulandslmhr 

•* 

•• 

•• 

•• 

•• 

•• 

- 

•• 


•• 


2 , Aligarh . , 


•• 

•• 

•• 

•• 

•• 

•• 


•• 

•• 


3. Etah 

•• 

•• 

•• 

•• 

•• 

•• 

•• 


• • 



4 . Farrukhabad 



•• 

-• 

•• 

•• 

•• 

•• 

•• 



6. Malnpuri . 

* 

•• 

•• 


•• 

•• 

•• 

•• 


•• 

•• 


0. Cawnporo 

2,420 

2,030 

097 

830 

2,470 

2,418 

2,807 

3,830 

1,431 

367 


7i Etavah . , 

•• 

•• 

•• 

•• 

•• 

•• 

•• 


•• 

•• 


8 . Fatehpur . 

6,160 

3,108 

1,204 

1,280 

5,400 

3,670 

0,969 

0,119 

2,097 

347 


0. Allahabad 

537 

83 

12 

27 

281 

230 

540 

169 

10 

23 


Total 

8,117 

5,221 



8,217 




3,547 

737 

- 





Averago 5,709 acres. 

y 
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INDLVN COTTON COMMITTEE i 


United Provinces .] 


' Mr. A. C. H. Laurie. 


[Continued. 


rj statement showing hj Canal Divisions and Civil Districts the areas of cotton irrigated in the Second Circle 

during the- years 1907 — 16 — contd. 



I 

Bhognlpur division, Lower Ganges canal. 


District. 




1000. 

1010. 

1011. 

1912. 

1013. 

1014. 

1015. 

1910. 

RnrAnKB. 

Averago rainfall of 
division In inches 
for May and June — 

{ 











May 


0 00 

004 

0-01 

0-04 


0*11 

0*74 

0-03 

0-01 

•• 


June . • 


037 

o-'co 

4*51 

4-32 

0-02 

0*60 

2*32 


mm 

3*00 


1. Bulandshahr 

2. Aligarh . 


11 i 

•• 

:: 

•* 

•• 

•• 

•• 

, , 

•• 

•• 

N.B . — All areas 
arc in acres. 

3. Etah 


.. i 

•• 

•• 






' ** 

•* 


4. Farrukhabad 


•• i 

.. 


•• 

•• 


•• 


•• 

•• 


5. Halnpuri . 


7,100 | 

4,400 


3,854 

7,048 

5,963 

0,503 

8,804. 

2,709 

4,958 


0. Cawnporo 


14,090 

15,020 

5,371 

8,103 

11,309 

0,325 

17,102 

10,718 

7,075 

4,448 


7. Etawali . 


20,130 j 

18,773 

0,830 

, 12,202 

20,005 

21,770 

28,502 

30,540 

V 

10,155 

7,348 


8. Fatolipur . 



•• 

•• 

•• 

•• 

•• 

•• . 

•• 


•• 


0. Allahabad 


1 

•• 

•• 

•• 


•• 

•• 

> 

•• 

•• 


TOTAL 

• 

42,220 

38,205 

10,280 

21,270 


1 


m 






* Averago 34,577 acres. 







Total, 

Loner Gangea canal. 





Average rainfaU ol 
diviBlonJn inches 
for Stay and June— 







■ 





May 


0-10 

IM4 

001 

0*22 

0 006 

010 

m Z 

0*70 




June 

* 

0-20 

0-07 

3*05 

3-97 

0*95 

1*05 

4 03 

1*02 




TOTAL 


0-46 

1*11 

3*00 

4*19 

0-00 

1*15 

6‘78 

1-72 

1*54 

4-41 


1. Bulandshahr 


. . 

, , 

, , 

, , 

, , 

.. 






2. Aligarh 


.. 

.. 

.. 


.. 

, . 

13 

11 

, , 

V 


3. Etah 


13,61*4 

12,028 



17,021 

21,118 


23,470 

0,252 

7,043 


4 Farrukhabad 


0,084 

5,728 



0,009 

11,704 

14,485 

10,840 

3,854 

3,735 


5. Mainpurl . 


28,582 

10,807 

1G,510 


29,391 

30,651 



11,447 

1B,135 


0. Cawnporo 


45,330 

30,210 


22,722 

37,474 

30,056 



22,010 


f' 

7. Etawali . 


41,503 

33,333 

21,363 


38,352 

44,000 

60,128 

60,884 

16,951 

15,753 


8, Fatehpur . 


6,028 

4,245 


1,868 

0,541 

4,895 



2,917 



0. Allahabad 


537 

83 

12 

27 

281 

230 

540 


10 

23 


TOTAL 

• • 

1,45,368 

1,14,443 

IB 

IB 

1,30,509 

IB 

2,05,733 

2,07,778 

64,850 

57,255, 



Annexure III. 
Sciedule of Colton Dales. 


Canal. 


Upper Ganges eanaj . 
Eastern Jumna canal] 
Lower Ganges canal . 

Agra canal 

Upper Ganges canal 
Eastern Jumna canal 
Lower Ganges canal 
Agra canal 


3 0 


Rato. 

Notification. 

Rato. 

P. 

Rs. a. r. 


Rs. a. r. 

Rs. A. P. 

0 

1 8 0 

} N9S41 of 10th 

3 0 0 

1 8 0 

0 

1 8 0 

S April, 1873 

3 0 0 

1 8 0 


* ‘ 

. . . . . ; 

3,0 0 

1 S 0 

0 

1 S 0 

N1232 of 19th 





November, 1874. 



0 

1 0 0 

) 



0 

1 0 0 

> N1692— 90 of 29tb 



0 

1 0 0 

) March, 1905. 



0 

2 0 0 

N1695 of 29th 

3 0 0 

1 8 0 



March, 1,905. 




Notification 


1 N3376 of I5th 
J December, 1892. 
N940 of 22nd Octo- 
ber, 1878. 


N544 of 1st April, 
1910. Punjab 
only. 
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United Provinces.'] Mr. A. 0. H. Laurie. [Continued 


Hr. A. 0. II. Laurie culled and examined. 

3009. (Mr. Ashton.) Speaking generally, the syst’em of canal irrigation in tlio United Provinces is, I 
believe, much tho same as in the Punjab, except that while in the Punjab, distributaries are run by rotational 
turns only occasionally ivhen theie is not sufficient supply for all of them, in itho United Provincas 
distributaries run usually by rotation and only in the sowing season arc supplies ample to run them all 
simultaneously. In designing channels, a fixed percentage of the culturable commanded area is taken, less 
the area which is protected by pukka- wells. The percentage is usually forty to fifty, forty per cent, being 
taken for the rabi demand. This applies particularly to the Lower Ganges Canal where the channels arc 
designed with reference to the rabi area which is the bigger of the two. The rabi irrigation is twice that 
of the kharij. We allow about one eusec for 100 to 120 acres of rabi irrigation. A large proportion of the 
area is usually sown under rainfall. In tho Ganges system, ns large a proportion of tho area as 25 per cent, 
might bemnculturablc. 

3070. As to whether it would be possible to increase the cotton cultivation and whether tho expenso 
would be worth it, I can only say that we have not got much water to spare for it. There is no water to spare 
for any increase in the canal irrigated area at the expense of the well area. Tho province is at the end 
of its tether. Our channels are designed for alternate running and not for constant running. American 
cotton is sown earlier than deshi and takes longer to mature. 

3071. As a rule, tho Ganges river kgs very little water at the beginning of April. At the end of April, 
the snows begin to melt and tho water rises and there is sufficient water available for all present needs 
from the end of April onwards. The cultivator is engrossed in rabi harvest operations in April, on account 
of which there is not much demand for water in that month. February aud March aio tho months in 
which the supplies are at their lowest. 

3072. The loss front percolation is one cusec per mile in the branches and on tho main canal, which 
is less impervious, it varies from five to ten ousecs per mile. The loss by percolation is very heavy 
in tho main oanal. An average loss of 500 cusecs would be probably the correct figure. 

3073. There is some room for expansion of irrigation but the question is whether it would be better to 
expand cotton on the Lower Ganges or sugar on the Upper Ganges. About 1000 cusecs might bo put 
down as available for expansion of irrigation in the months of May and June. 

3074. This year we concentrated water on certain channels for tho cultivation of American cotton 
during May but the reports show that there has been practically no expansion. It was found that 
other kharij crops were irrigated from temporary outlets as much as American cotton. Concentration 
on certain channels, in my opinion, (though it is not based on experience) is probably a mistake as it 
penalizes the persons whose channels are closed. I have not board any complaints about it. So far as my 
experience goes, advantage was not taken of the concession to any great oxtent. The Irrigation Depart- 
ment figures do not differentiate between American and desh j-. cotton. If it is found necessary to 
continue the concession in order to popularize American cotton, 'the penalization of deshi cotton involved 
will lead to difficulties. The penalization of deshi cotton would lead to a decrease in the area under it and 
might not lead to an increase in American. Since tho rates for cotton wcic reduced (from kharij 1905), tho 
area under it has gonemp. The rates were reduced from Bs, 3 and Es. 1-8 to Bs. 2 and Ec. 1. Since then 
the area under indigo lias gone down and that under cotton up. Tho lower rate is for lift. 

3076." I do not think that it would be a good thing to put a penal rato on catch crops such as peas 
as the cultivator could not grow anything else in the fields he now grows peas in. He cannot grow wheat 
after cotton, as there is no time for ploughing. Ninety-five per cent of the area under cotton is followed 
by peas and bcjhoor (barley and peas mixed). Peas can be sown right up to tho end of December up to 
which the cotton pickings can bo taken. The American cotton does not get off from the ground early 
whereas deshi does and a catch crop can be sown. I am doubtful if the penalizing of a catch mop would bo 
satisfactory. ' 

3076. The cultivator does not know much about American cotton. He is very conservative. Another 
point against the adoption of American cotton is that it is much more susceptible to damage by climatic 

conditions. , , , , , , . . . , 

3077. The areas in which the subsoil water supply is 20 to 25 feet below tho surface would include 

practically all canal irrigated lands. I have no experience of tube wells and I cannot therefore say 
whether hydro-electric tube-wells for such areas would be possible. It is questionable whether water 
could be supplied at commercial rates. Well irrigation costs four times ns much ns canal irrigation. 
Canal irrigation competes ngainst the monsoon. If tho rates were put up, canal irrigation would diminish. 
The rato for sugarcane was put to Us. 10-8 from Us. 6-10-8 per acre. Tho area under sugarcane fell 

.considerably and it -was decided that the rate ^ was prohibitive. The flow rato is now Us. G-10-8 
per acre. Tho note I have submitted represents the general opinion of the Irrigation Department both 
European and Indian as well ns non-official opinion. 

3078. I am doubtful about the feasibility of increasing tho water supply by building reservoirs on the 
upper roaches of tho Ganges. The slope at Hardwar is 1 in 400. It is not possible to do much with a 
slope as that. The only way to increase the area irrigated is to remodel the distributaries so as to run 
on a basis of one week’s running to two weeks’ closed. I would advocate the factor of discharge being 
taken as one cusec per eighty to ninety acres irrigation instead of the present practice of ono cusec per 100 
to 120 acres. They are now designed for one week’s running and one week closed. Except for rice and 
poppy crops, the other crops could stand closure for two weeks. Even poppy might be able to stand i(. 
Remodelling means increasing tho discharge. New outlets would not be necessary to any extent as there 
is difficulty in supplying the needs of existing outlets in the low'er reaches of distributaries. IVo may bo 
able to give new' outlets on some existing channels. Tho irrigation statistics.of almost all distributaries 
show that the intensity of irrigation decreases from head towards tail, due to difficulty in getting sufficient 
water down to the tails. There has been some re-distribution of outlets to remedy this defect. Tho 
outlets at present are about half of cast non pipes and half of masonry. Ihavo not tried Kennedy gaugo 
outlets. Wilkins modules were tried in tho Cawnporc Division but were not a success, I am in favour 
of Kennedy gauge outlets. There would bo less waste if gauge outlots were used. 

-3079 (Mr, Henderson.)— We have protective canals and productive canals in the United Provinces: 
In Bundclkhand, the canals are all protective, that is to say they arc not looked on as financially remunera- 
tive. The Agra canal is productive. The ventages of our outlets are six inches and four inches. For 120 
acres of irrigafed rabi with ordinary good command we should give a six-inch outlet which should cuscliargo 
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United Provinces.] ’ Mr. Raj Narain. 


one cusec with a head ot one loot. Out of n total culiiirablc area commanded of 300 acres tre should allow n 
percentage of irrigation of forty in rnbi, i.e., 120 acres only, for which n six-inch outlet would he sufficient. 
Tlic proportion of kharif is half of nibi. There would be no difficulty in supplying water in May except in an 
unusually dry year such as 10IG when the river supply did not rise till the 20th May at Narora, the head 
of the Lower Ganges canal. There would be no diiliculty in sowing American cotton in May, ns indigo 
would be the only competing crop. No special precautions would bo required in my opinion. Some water 
is at present wasted. If cotton seed were given out to be sown in May, there would be no difficulty in meeting 
the demand for water. It is not the usual practice to sow wiieat after cotton. Peas aro sown even') a ter 
than December. There is thcrefoie no objection to American cotton on tho score of lateness so far as 
peas aro concerned. Barley cannot be sown after November ; it is usually sown mixed with peas. 

3080. (To Jlr . Roberts .) — The cultivator depends on the monsoon and this leads to an irregularity in tho 
demand for water for sowing cotton. The sowing of American cotton would lead to a moro regular demand 
for water. I do not believe in tho practice of encouraging certain crops by giving temporary outlets. It 
increases the difficulty of getting water down to the tails. It upsets the idgime of the channels. I consider it 
fundamentally wrong as a permanent policy but have no objection to it as a temporary measure. 

3081. American cotton is very susceptible to damage by climate. I have little experience of American 
cotton grown under irrigation. The produce of the American cotton at Aligarh Farm this year is less than 
that of deshi cotton or Mr. Leake’s cotton. My opinion is based on what I have heard from cultivators. 
American cotton does not allow anything else to ho grown with it as deshi cotton does, owing to its 
spreading and donso foliage. The chief crops grown with deshi cotton aro v rad, pulses, til and arimr. 
Arhar could be sown with American cotton but nothing else. 

3082. ( President .) Tho Irrigation Department does not work in very close touch with the Agricul- 
tural Department. Mr. Burt consults the Irrigation Department pretty freely, especially the Divisional 
Officers. There are no regular conferences between Irrigation and Agricultural Officers. I think it would 
bo very helpful to have such conferences. I am of opinion, that the policy of conferences should ho 
developed. 

3083. If any system of irrigation by tube-wells were developed on a big scale, it should be uudor tho 
Agricultural Engineers. The Irrigation Department already has its hands full. Its present duties are 5 
much as it can manage. 


Mr. RAJ NARAIN, B.A., C.E., Executive Engineer, Irrigation Branch, Public Works Department, 

Baited Provinces. 

Examined at Cawnfoue, November 2nd, 1917, 

Written Statement. 

0 

VI. — Irrigation. 

tho Irrigation Department of tho United Provinces in September, 
1J0-, as „n Assistant Engineer undev training m tho Northern division, Upper Ganges canal, at Hardwar, 

ttopiS 111 “if- IU ° ntl V S ° n 9° HcadWwks a " d » ‘I- fet .u&iviTn. I was Hmn 
r=d ^ ; at hp " division, Lower Ganges canal at Cawnporc. Hero I held charge of tho first 

ffi Juh ?9of nnd n il,! r A 7 I transferred to tho Lower division, Agra canal, at Muttra 

retransforrod tn d tho A ™?l hahr dlvisl0n > UPP 01 ' Ganges canal at Meerut, in December, 1904. I was 
In this ncriod I°hpk? I ^^^Agra cana], m November, 1905, where I remained up till July, 1909. 
for tho omtinW n lf T ^ 190G > months, and charge of tho second Sub-division 

July 1909 for a R W d * 1 7™ to th ° L °wcr division, Eastern Jumna canal, at Delhi in 

November 1909 to il ’ T* of the division for six weeks. I was transferred in 

second sub-divlio ,^ Gan S 0S oana1 ’ for construction work in tlio 
tho Meerut division 77 n n 0I k° d U P ‘‘ >3lh April, 1910. I was then pcrmancntly.put in chnrgo of 
retained chnrsc of tin ■ dfv ,r • ai J gc s canal, as Exccutivo Engineer after GI years’ permanent service. I 
Manager of the tinner ir i T° n . or abou t fi vo years, and in addition to these duties, I worked ns Traffic 
canals from 1910 to T °" cr Gall S® s canals, having my jurisdiction over tlio whole length of the two 

and still retain theism' 1 waa transferred to the chargo of toy present division on 24th March, 1915, 
division in addition 7 " m° ° ar ®?’ \’ J ! in T headquarters at Etawnh. I held chargo of the Bhognipnr 

amsion in addition to my own duties in December, 1915. 

provinces tcen years’ experience as a Canal Assistant and Executive Engineer in those 

toainaKoeliannAs fbl Oif. •lf S ,- rCqlUre ? tL ° co " E,ruclioi! and repairs of canals and other irrigation and 

and rCeula(i ° n ° f 3K PP ,ics ’ ° f irrigated areas, and the 

I joined I hell ofcssiV,! ! '" U "' *” ^'7 ^ »\ eSo P rov mccs and had some oxporicnco of well irrigation before 
wcKr Zm mMr eUtCCaSih0 d ®P a >-« I gained further experieneo in irrigation from 

middle of lpril W: \yell?anrt 0 f > '!!!if»’ — ^ Operations f or sowing deshi cotton with canal water are started after tlio 
'(given a wateringluith ennnl w ^ ° f cdivlicro they exist. To begin with, fields are * pa hoed' - 

cannot be ploughed un without i"u° l f°u any da -° £l0m th ° last woek of Aprd to tho 1st week of Juno. They 
soft fields or for t£hS ^7^°“ * as th W arcI *‘™>. Single paleo is sufficient for 
soils, fallow land and for thn-m fi l ’ baE ?I'> peas or other rale crops. Double -paleo is necessary for hard 
area under cotton istwn after badarta / « ™dlar cr0 p, previously. About one-fourth 
to give better results After ii ^ eo Q nd three-fourths after doublo paleo. The latter is supposed 

acquires scuff dried condfuon cMled* tf V * ? aI | 0 'I ed to dr >' *P & ^ a « W till it 
upon, it is sown at once tban Ploughed up. If the second paleo is not decided 

When, however, there is f im ' \ mg SC ^5 broadcast and reploughing it to cover the seed with earth, 
in the sun for a week or ten ,w an m, I ? 0c . es , sl ^ fo j a E . eoon d paleo, the ploughed up field is allowed to bask 
cek or ten days. Tb.s is believed to increase the fertility of tlie field and to act as manure. 
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as extraneous matter in the soil gets rotton and is converted into manure. Suspended matter and gorms 
from the air also got doposited on the field surfaco in this process, and increase its productive power. After 
this poriod the field is paleoed again and roploughed after partial drying '(oaf) as before. The seed is then 
immediately thrown over the surfaco and the field ploughed up again, so that it may got buried below the 
surface at a safe depth for germination. The seed germinates completely in a week or so. Sowing after 
paleo is started in the middle of May and completed in iko middlo of Jnno. Then tko cultivators await 
tho rainfall for future sowings. 

(2) In cotton fields which aro sown after single paleo, tho first watering is given when tho plants aro 
about nine inches high, after tlireo w'coks from the date of sowing, and in thoso which aro sown after double 
paleo, it is givon after a month. The second watering is given whon tho plants are about 2J feet high above 
ground. If the rains do not begin early in July, tho second watering is rendered necessary, but a fall of 
even an inch of rain in the middle of Juno renders oven the first watering unnecessaiy and rather injurious. 
A delay of a weolj or two does not appreciably injuro tho crop, which picks up wonderfully as soon as the. 
required watering is given. Tho first watering is givon after weeding the crop. It is subsequently weeded 
tlireo or four inches times beforo maturing. It is matured with light rainfall, and frequent breaks. It is 
injured if tlio field remains under water continuously for more than ten days. Tho production is better in 
comparatively dry years and in dry areas. In wet years its produco is greatly reduced and it does not 
thrive in loir-lying lands or depressions. Even in very dry years, more than two waterings aro rarely 
necessary. 

(3) In ‘ flow ’ fields, about two to three inches or an average of three to five of water is usually given 
fora first paleo. This amounts to about 14,000 cubic feet of water. In ‘lift’ fields about five inohes 
depth-of wator is usually' considered sufficient for the fust paleo. In the former, tho cultivators generally 
loavo tho watorcourse open into tho field before they retire at night. Next morning, if they find that more 
than tho required quantity of wator has run over their field, they drain off the excess into the 
adjoining field. As a rule, ‘ lift ’ irrigation is avoided during tho hot weather or hharif fasl. Tim-second 
paleo and tho first watering aro about three inches deep, and. the second watering is a little less. On nn 
averago tlio following volume of water is required for sowing and maturing deshi cotton crop per aero : — 

, First p aho 14,000 cubic feet. 

Second paleo ..." 11,000 „ 

First watoring 10,000 „ 

Second watering Nil (neglected) 

Total . 35,000 oubic fcot. 


3080. Cultivation of American cotton. — The cultivation of this variety of cotton is not yet properly under. * 
stood by the ordinary agriculturist. Its fibres arc long and fiuo, and it is in great demand for manufacture 
of fine cloth. Its cultivation is a more delicato and complex affair than that of the deshi cotton. It is sown 
about fifteon days earlier than tho latter, and if sown beforo 15th May or hfter 15th June, tho results aro not 
very satisfactory. ~If rain falls before the 15th June, it is sown without paleo, and tho rain-sown American 
cotton gives bettor results than that sown with paleo. But as rains do not usually begin till tho third week 
of June, it is sown, as a rule, with ono or two paleo. In single paleo, tho field is watered one week beforo 
tho dato of sowing, and in doublo paleo tho first watoring is given a fortnight before that dato. It requires 
a little moro water for its irrigation than deshi cotton, and if tho irrigation is delayed by a fow days, tho 
orop appreciably suffers. Its roots do not go so deop below tho surfaco as thoso of deshi cotton, hut tkoy 
spread out moro on all sides. Tho results that its crop gots damaged if the field remains flooded for moro than 
a singlo day. It is ruined if water stays thoro for over five days. Water has thcroforo to ho drained off daily 
as it rains and tho fiold surfaco kept as dry as possible. With r deshi cotton, tho crop is not damaged in 
two or three days, nor is it ruined within ton days. The required quantity of manure and number of wcedings 
aro about tho samo in both cpscs. Deshi cotton crop lasts for a singlo fasl, i.c., from May to October, in wkicn 
month tho field can ho again immediately ploughed up and sown with peas, barley, etc. But American 
cotton lasts a month longer, whon tho timo for sowing such additional crops expires. If required, the American 
orop unliko the deshi varioty can remain standing for the next yoar or two, by trimming branches, which 
shoot out again, but this praotioo is discouraged, as it gets injured by insects and its production falls greatly 
after caoh fasl. No other crop can bo sown mixed with American cotton or inside the same field, as is 
dono with deshi cotton fields, which contain arhar and til (sesaimim) mung (pulse), wad (pulse) 
p'ttsana and kachri, sown sido by side. Tho first two aro not ^supposed to have an injurious effect by this 
admixture, arhar being sown in rows dividing tho field into compartments. Tlio remaining crops liavo 
Bomo ill olfeot on cotton, as they suck up most of tho nourishment from tho soil, hut tho cultivators occasion- 
ally ignoro this fact. In a fertile fiold tho maximum height reached by deshi cotton crop is six feet, whereas ’ 
that by American cotton only fivo feot. The branches of tho former ai-o, however, smaller than thoso of tho 
latter. In tho former caso tho plants aro thin, hut in the latter caso they spread out well on all sides. Tho 
oost of production of the former per acre is Rs. 25, hut that of tho latter only Rs. 22. The flower and bolls 
of the deshi cotton hang downwards and aro consequently not so easily injured by rain as tho=o of tho 
American cotton which either stand upwards or slant in all directions. Deshi cotton boll gives 33 to 40 per 
cent, cotton and 67 to CO per cent, seed whereas American cotton boll gives only 2G per cent, cotton and 74 
per cent, seed, the American seed boing bigger than tho deshi seed, although both the bolls aro about equal in 
size. Tho yield per aero of good American cotton fields varies from eight to twelve maunds, u bile that of d eshi 
varioty varios from six to ton maunds. American cotton, however, sells only Ro. 1 per maund dearer than 
deshi variety. Tho cultivators frequently make mistakes with American cotton crop, e.g., sow it deeper 
than necessary or fail to water it at the proper timo, but they bare no such fears with tho deshi cotton, the 
production of wkioli they liavo learnt from tlioir early years. 

3087. (73) Deshi versus American cotton. The cultivators prefer deshi to American cotton for 

tho following reasons : — 

(1) They think that they know sufficiently about tho cultivation of deshi crop whereas American 

cotton is now to them. They hesitate in adopting it. 

(2) Tkoy aro tied' down to cortain dates in sowing American ootton seed, whereas they have greater 

liberty of action with deshi seed, which can also be sown with rain after the 15th June. 


; 
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(0) They have to overcome some difficulty in securing American cotton seed from the distantly located 

V scod distributing centres, whereas deshi cotton seed is'readily available everywhere. 

‘(d) American cotton requires more water and punctual waterings, whereas deshi cotton can do 
with loss water and stand reasonable delays without injury. 

(5) American cotton cannot stand accumulations of rain water for the same length or time ns tho 
deshi cotton, and has to be f own in higher fields. 

(0) American cotton fields rnnnol bo cleared in time for rabi crops, whereas pens nnd barley can bo 
sown in fields under deshi cot ton. 

(7) I$o other crops can be sown simultaneously ill American cotton fields, ns is done in those under 

deshi cotton. 

(8) Tiic bolls of American cotton facing in all directions arc easily damaged by rain, whereas deshi 

cotton bolls hang downwards and are not so easily damaged. 

(9) The cultivators do not succeed in producing the Paine quant ity of cotton per acre from the American 

ns from the deshi seed. The cost of production of American cotton is higher per acre by Bp. II 
nnd tho rate for its snlo being only Be. 1 per mound higher, there can only he a profit of Br. 3 
por aero by its preference. lint this is not a sufficient figure to induce the cultivators to ignore 
tho disadvantages enumerated above. 

(2) If the rate of purchase of American cotton is increased from Be. 1 to Its, 3 per nintind higher than 
that for deshi cotton, its cultivation is bound to increase in cotton growing districts. 

3088. (74) Effect of canal rcgnlations. — The canal regulations do not create any difficulties in 
rogard to the cultivation of American cotton. Water is required for its palro in the beginning of May 
when supplies in tho rivers increase by the melting of snows In the hills during the hot weather, nnd there 
is no shortage of wntcr in thoso canals on which tho production of cotton is preferred to that of sugarcane 
and rice. 

3089. (72) Adequacy of supplies (o increase of area under cotton. — It is not tho water supply in the 
canals whioli is sufficient guarantee for increasing tho area tinder cotton. There nro several other factors, 
too numerous to mention, which play an important pm t in tho decision of cultivators to give preference to 
some crops over others. 

3090. Condition affecting increase in area under cotton. — Cotton best thrives where the nvurogo monsoon 
rainfall is comparatively less. The nature of soil and tho condition of its Hooding during the rainy 
season arc Iho main determining factors for adoption of cotton cultivation. Tho distribution of wealth 
among the cultivators of tho various districts commanded by canals has also a direct bearing on the adep. 
tion of crops requiring expenditure of capital (r.g., sugarcane), assurance of markets (f.g., indigo, poppy) 
and safety from weather (r.g., cotton). 

(2) To illustrate tho above, I shall quote the'avernge figures for five years ending 1910 for the various 
canals of which I have lmd experience, viz. The Upper Gauges canal, The Loner Ganges canal, Tho Agra 
canal, and Tho Eastern Jumna canal. 

(3) The following average areas were in igated, on 4he?c four ennnR during the above mentioned period 
under tho threo principal kharif crops, viz . : sugarcane, rice, and rotten, and the three principal rabi cro; s, 
viz., wheat, barley and gram. - 


Citors. 

Quinquennial Avr.r , acik a can-, a ok won 1911-12 to 1015-10, 

Upper Ganges 
Cannl. 

Lower Ganges 
Cannl. 

Agra Canal. 

Eastern 
Jumna Cannl. 

s 

Iilmrif. 

Sugarcane . 

Rice ........ 

Cotton . 

Other kharif crops ...... 

Total Kuakif 

Itabi. 

Wheat 

Barley . . . . . . ; . 

Gram . . . . . . 5 

Other finin' crops ...... 

Total Bam 

■ Total annual art.a 

Normal annual rainfall m inches 

* 

172.000 
28,000 

M 7,000 

173.000 

33,000 

r.2.000 

1.33.000 

139.000 

. 12,000 

'{12,000 

29,000 

71.000 
<11,000 

12.000 
37,000 


377,000 

133,000 

. 101,000 

290,000 

43,000 

8,000 

2-19,000 

238.000 

03.000 

12.000 

302.000 

CO, 000 

27.000 

25.000 

37.000 

102,000 
2,000 
•1,000 
-11,000 . 


00.3,000 

139,000 

149,000 

1,116,000 ! 

. - . . | 

982,000 

272,000 

310,000 

2S-G7 

30'83 

25-5 

30-40 


(4) A glanco at this statement will show that — ' 

W T* 10 t° ta l annual areas of tho Agra nnd tho Eastern Jumna canals nro very nearly tho same. 
kharif nnd rabi areas of tho Agra nnd tho Eastern Jumna onnnls arc nearly equal. 

(m) The total annual area of tho Upper Gangos canal exceeds that of tho Lower Ganges canal by nearly 
a Inlai of acros, but tho rabi areas in both eases are almost equal, and tho kharif area of the 
r iti *° n . ner cxc ceds that of the latter by nearly a lakh of acres. 

(iv) ere is a great difference in tho areas under the six crops, sown on each of tho nbovo two sots of 
canals irrigating praotically equal areas. 
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For oxamplo — . x 

(a) Tiio Upper Ganges doos 172,000 acres of sugarcane, whereas the Lower Ganges does only 33,000, 

Tho Eastern Jumna canal irrigates 71,000 acres of sugarcane, wliilo the Agra canal docs only 

12 , 000 . 

(b) More rico is irrigated on the Lower Ganges compared to tlio Upper Ganges Canal. Rico is not 

irrigated at all on tho Agra Canal, whereas 41,000 acres are irrigated on tho Eastern .Jumna 
Canal. 

(c) Cotton area is ctpiai on tho Upper and tho Lower Ganges canals but Eastern Jumna canal does 

only 12,000 acres of cotton, against 92,000 acres on tho Agra canal. 

(d) Wheat, barley and gram aro about equal on tho Upper and tho Lower Ganges Canals, but theif 

differences on tho Agra and Eostoni Jumna canals are noloworthy. Tho area under wheat on 
tho Eastern Jumna canal is double that of tho Agra canal, but tho area under barloy and grain 
on the former is very small compared to tho lattor. 

(5) Although tho avorngo areas of tho Upper and Lower Gauges canals do not show groat diflerei.ee 
in tho above statement, it docs not follow that conditions in tho various districts or divisions of tho two canals 
aro identical. If Meerut division is taken to represent a part of tho Upper Ganges oanal and Etawali that 
of tho Lower Ganges Canal, a comparison of sugarcane, rico and cotton areas shows tho following differences : — 


Areas irrigated in kharlf 1913-14 and 1914-15. 


* 


Meerut division. 

Upper Canges Canal, 
(1913-15). (1014-15). 

Etawa division, 
Louxr Gauges Canal. 
(1913-14). (1914-15). 



Acres. 

Acres. 

Acres. 

Acres. 

Sugarcane 

• , 

52,240 

47,213 

5,359 

4,877 

Rico 

, , 

2,275 

3,402 

13,944 

10.4G2 

Cotton 

. 

8,230 

12,115 

55,934 

48,430 



Totai. . 81.0S3 

SO, 958 

‘ 120,233 

122,320 


Meerut divisiondn khnrif is essentially a sugar division, whereas Etawali division is a cotton division. 

(G) From tho abovo facts and figures it is obvious that it will not bo correct to expect a substantial 
increase in cotton area on canals whero tho conditions of soil, raintnll and agriculturist aro unfavourable to 
the production of that crop. 

3091. (G9) Wells and tubo-wcHs.— Tho canal water is fully utilized to tho best advantage during 
tho rabi season, but if it is os economically used during the kharif also, a considerable increase in cotton area 
may be effected in divisions suitable for its cultivation. Tho oxisting number of wells in areas commanded 
by canals is low, as tho canal water-rates arc cheaper and tho cultivators do not consider it ncocssary 
to invest in pukka wells. Kackcka wells do not last long near canals. If suitable measures aro token to 
inoreaso the number of wells whero canal water docs not reach and whoro tho soil is favourable for cotton 
production, a further increase in the area under this crop can bo obtained. Tube wells have not yot been scon 
working in tho canal-irrigated tracts. A pukka well ordinarily costs Rs. COO and a kachchd well Rs. 2o, 
About eight acres can bo irrigated from tho former and threo from tho latter which has to bo ronowed after 
three or four years. 

3092. Cotton versus wheat. — Wheat is sown during rabi, by way of necessity. It is not possible to sow 
wheat in cotton fields, as tho latter crop matures in September and by tho time the picking is complete in 
October it becomes too lato to plough and prepare fields for wheat sowings. A field in which wheat is sown 
has to bo ploughed up again and again at least six times, and tho number of such ploughings usually rises to 
ten or 1 more. Tho deoper a wheat field is ploughed and the greater the number, of its ploughings, ropeated 
after prolonged intervals, tho hotter tho results. Tho ploughing of fallow land is commenced with the first 
falls of monsoon rain in July and continued during breaks. It is vigorously pursued when the monsooh 
disappears in September. The seed is sown from liitli October to 15th November. In wot years the sowing" 
are delayed for a fortnight or so. Wheat can bo tomi in kharif fields, if tho crop be indigo or ninizo. No 
roztilar weeding is necessary in wheat fields, but jungle has to bo rooted out gradually, as necessity arises, 

specially when tho field has not boon previously well prepared by continued ploughing. 

(2) Tho yield nnd profit of wheat and cotton per aero may bo roughly compared. The cost of cultivation 

is noarly the same on all the canals, but tho avorago outturn diffors considerably, e.g., taking pre-war rato-. 


Upper Ganges canal . 
Lower Ganges canal . 
Agra canal 
Eastern Jumna canal 
l 


Wheat. 

Outturn of aver- 
age full crop, per 
acre in maunds. 

Rs. 

10 ‘ 

10 

15 

18 


Cotton. 

Valuo per aorn of 
average full 
crop. 

Rs. 

43 

44 
54 
34 


Averago 10 maunds = Its. 4S 


44 


Tlicso avorago figures may be accoplod lo givo tho yields per aero in tho two cases. 
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(3) Tlio average cost of production per ncro of wheat and colion is ns follows 


ir/iCo/. 

(1) Seed at Ha. 30 seers per aero 

(2) Land rent \Ktfasl at Rs. 1-1 por noro per 

annum 

(3) Water rates at Rs. i . 

(4) Ploughing field 8 times at Rs. 2 each 

timo 

(u) Weeding 


Rs. 

4 

7 

4 

If. 

nil. 


Total 31 


Colton. 

(1) Seed 3 scorn at Rs. 8 are. per rupee . 

(2) Land rent per/asl 

(3) li'nter rates at Rs. 2 

(4) Ploughing field twice at Its. 2 each 

time . ... . 

(5) Weeding 3 or 4 times nl Rs. 2 each 

timo .... 


Rs. a. p. 
0 8 0 

7 0 0 

2 0 0 
4 0 0 

8 0.0 


Total 22 0 0 


(4) A wheat field produces about Rs. 48 worth of wheat, two mounds, or Rs. 12 worfb of rarmsed 

and twenty mnunds or Rs. 10 worth of chad for cattle, or a total yield of Rs. 70 per acre, mid brim", a ,™iii 
Rs. (70-31) orRs. 31) to llio cultivator. A cotton field, if it escapes tlio ravages of wet weather brings n profit ot 
Rs. (41-22) or Rs. 22 per aero. This profit rises considerably on the Agra Cana! nnd /«», on the Fns n 
Jumna Canal. This accounts for tlio low cultivation of this crop on the latter nnd its universal adoption on 
tlio former. 1 

(5) The cultivators prefer wheat to cotton ns mi irrigated crop, for the following reasons 

(1) Wheat cannot be sown in cotton fields immediately during the follownig rail, but cotton can bo 

sown m wlioat fields during tho succeeding lhari). 

(2) In wooding tlio cotton orop, tlio cultivator has to incur cash expenditure by employing a largo 

number of labourers to finish it in a short time. Wlioat does not require nnv weeding Tho 
rrn “cecssary jungle clearance can ho done gradually by tho members of Ins family circle 

of°tho U rao^ £on SinfaU. 01 ’ 0 b ’ ftSSUml *" C ° W WC ‘‘ ther ' but t[int of coltoa «*«*»«» "t tho mercy 

W W pToduSlnyfSde f r. r CaUl ° ' lWch 0Vwy cul,ivntor lms to •»»>«“<*«, whereon cotton does not 

(0) W1 vUlngc I lnVt° 3 . et0rCd ^ 8rn " nrics ' tJU ,uar);ots are favourable, while cotton is difficult to store in 

3003. (08) Fluctuations in river supplies nnd their effects. -Tho supply in the rivers incm-v.es gr.d.mliv 

in spring and doorensos gradually m autumn. Tlio cultivator decides upon a rotation ot crops according 
to Ins moans, tho nnturo of His holdings, tho fertility of tho soil nnd its jjuiiuhiHK’ for o i ^ 

the prices ruling in the market, tlio facilities for irrigation, tlio conditions of weather Urn oSSlc ml™ of 
communication to tho most favourable markets, and similar other consideration" ’ tr,, ( r ;„, . ’ , I.,,, 
crops from Ins holds, if possible, without considerably reducing their fertility He lou r them nnr ir 

in soino /ads. to give them rest mid to produce a rich crop in 

however, based on any well-eoasidercd programme of rotation and «c moitli nrhUrarV ZT r T?°’ 
gmded by the dates when tlio operations for cacli crop begin and end. For oxamplo ‘ A 13 

Khar if. 

(а) Si^aromio is sown from January to cud of March, and its pressing is completed from December to 

(б) Indigo is sown from lGtlr March to 15th May and removed to factories during August 

“ fi0 ’ rn/r0 T m 15th to mh Juno, nnd the picking is completed in Oo S' 

13 sown m J*" 10 - uud harvested after sixty. days, in August, 
c Millets nro soiyn in July and August, and do not require any irrigation from canals or well’ 

/) Oidinary noo is sown in April and May and harvested in August. 

( 0 ) Transplanted or ‘ ropa ’ rieo is soini in Juno with oannl wator nnd is transplanted from lath 

to end of August. It is harvested from 15th November to 13th December. y 

Pali. i 

(7l) W t%T lhy M0 S0 '™ fr ° m th ° 16tb 0otebci t0 tb0 c! November, and harvested in March 
(») Peas are sown in Deoomber, mid harvested in March 

? March. 0 '™ ° n 8andy clovnli0113 W loor > hom October to 15th November and harvested in 
(t) Poppy is sown in November, and is matured in March. 

but w-onk fields are given rest w I " d 6 U \ WZ0 ' n00 ' ctc - during tlio following Bari/, 

3004. ( 71 ) Cronifinv “ 1 l „ T jl 10 d ? t uWo ; cr °ppcd area m some canal divisions risos to 75 per eont 

division in tho SegiSg of Zif ^ ? boI , d!n8 of 100 » Etawah 

Sugarcano 

* 10 


Cotton 

Indigo 

Maizo 

Millets 

Fodder 






^35 ocroa. 

; • * * • - • * . . ! io 

sow. ton notes out of tbo SS^Yithwbent* t T treated no double-cropped f or tbo next rabi, nnd bo 
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3095. (70) Suitability of existing water rates. — I Consider tlio existing water rato for cotton suitnblo 
from tl>o cult iva tor's standpoint. The f )l I awing water rates aro nt present in force for ‘flow’ irrigation 
on the above mentioned canals : — 

Rs. n. p. 

Sugarcane and rico 0 10 8 per acre. 

All rati crops except grnm and peas, etc. • 4 0 0 ,, 

Oram, peas, lucerne, linseed, and all Ltiarif crops except sngarcano, rico and 

poppy, etc. 2 0 0 „ 

Half rates are charged for 1 lift ' irrigation. 

3090. (2) The lowest rate is Ro. 2 per acre and cotton is being chnrged at this rato. No more redaction 
is desirable. I liaro , shown above, in paragraph 7,. tint 35,000 cubic feet of water nr u required per aero of • 
cotton crop. The rato for renal water supplied in bulk is Re. 1 per 5,000 cnbio foot, and Rs. 7 should ho 
duo for mi aero of cotton field at this rate. Considering that t ho cultivator lms only to pay less than 
one-third, he has no just cause for complaint. The Cmnl Dopaitment is certainly losing nuoh by assessing 
this low rate on the cotton crop. 


Mb. Raj Natiajk, B.A., called and oxammed. 

3097. (.Hr. A ‘Hon.) Tho water supply in my division is ordinarily moro than sufficient for our full 
requirements in the month of April and up to middle of May. I am speaking of tho Etowah division in 
which I am at present working. In tho Meerut division, it is insufficient ns thero is sugarcane in that 
division in that season. If water in my division were given for American cotton, it Mould mean a curtailment 
of other crop’. The cultivation of American cotton can be extended but it doei not depend upon the water 
mipply in this division. We can givo water in the above months to any extra area if tho cultivators want 
it. If the channels arc opened in aliemato weeks, then tho area under irrigation would be just the same ns if 
they xxoro kept open continuously in tho above months. Tho requirements remaining tho same, tho nrea of 
cultivation would not bo extended. Tho cultivators decido tho area which they aro going to irrigato 
beforehand. Wo givo them w'atcr but the same field is irrigated over and over again. Crops requiring 
many sinterings are sown instead of tho nren under irrigation being increased. 

3098. In fixing tho discharge of outlets no consideration is paid to tho question of duty. When tho 
brad discharge of a channel is fixer), a certain factor is adopted called the factor of discharge. It is 
different from duty. A different factor is taken for Uiorif and raid. Tho head discharge of a distributary 
is designed on the basis of whichever is tho grosfer of these two. The factor usually employed in this 
division for minis 120 acres per cusec at tho distributary head. Tho six-inch outlets usually irrigate or, o 
hundred acres each. One foot head of water through a six-inch out lot will givo about one cusec of dischnrgo 
mifficient to irrigato about one hundred acres. A calculation of 120 at tho head of 100 at the tail allows 
for lorn by evaporation and percolation. 

3099. (Hr. U end' non.) There is not murh American cotton in this division. Thero is a littlo near 
Gawnporo nnd mine in tho Harehandpur Court of Wards Estate. Tho amount is very small. Thero is not 
much to choose between dr Hi nnd American cotton. I have not seen any failures. Tho year lias been very 
had for cotton, ns had as I have over known. American cotton should do better in an ordinary year. Tho 
rainfall has been heavier thsn it has been for taventy years. A premium of Rs. 3 per maund for American 
cotton would tempt tho cultivators to grow American cotton. Tho objection, however, to this would ho 
that it would s'mply mean that the cultivators would not increase tho area under cotton hut avould replaco 
df’l! cotton by American. American cotton is a new crop nnd thero is no market for it. Ordinary purchasers 
pay tho came rate for American as they do for d'd.i as they do not know the American cotton. Tho 
objections to American cotton might vanish if the cultivators got a premium of Rs. 3 for it. Thero arc no 
irrigation difficultiei in regard to the. sowing of American rollon in May. Dnhi cotton is «own at tho samo 
time. Pulses will not grow with American cotton. Tho Agricultural Department does, not recommend 
their being sown with American cotton. The cultivators might bo able to sow arhar. There aro difficulties 
in getting tho seed of American cotton at present. I hoard of ono cultivator in a village twenty miles from 
Gawnporo who sowed American cotton hut he could not dispose of it at a proper price, ns tho village pur. 
chasers seemed to think that if they bought it they would he prosecuted by Government nnd in consequence, 
lie had to sell it at a lower r.ato in Gawnporo. Tho cultivator has to get his seed from Cuwaipore. A 
premium of ono rupee per maund for American cotton is insufficient. A greater inducement to tho cultivntor 
is required. If the factories wanted American cotton it should ho forthcoming. Wo should raise no irrigation 
difficulties. 

3100. (Hr. Robert*.) The water supply was concentrated in tho Rcona and Akbnrporo distributaries 
Inst year. I do not think that this policy can ho extended to any great extent. If American seed woro 
distributed and if tho cultivation of cotton were ronrontrated on forty per cont. of tiio channels, difficulties 
would a rise nnd, ns a result, tho cultivators would hnvo their cotton at tho expense of other crops. 

3101. (Prcritl'nt.) The extension of American cotton can only ho at tho expense of other crops 

principally dnhi colton. Dcxhi cotton is tho crop which will ho most affected by an attempt to 
introduce American eolton. Tho cultivator will hnvo to ovorcomo certain difficulties in marketing nnd 
the like. ' 


Mr. H. J. HOPE, Executive Engineer, Northern Division, Ganges Canal, United Provincns. 

Examiked at Caxyntobe, November 1st, 1918. 

Written statement. 

VI. — ImuaATiou. 

3102. (05) Experience. — I have sixteen yearn’ servico in .the Irrigation Department ol tho United 
Provinces, and all but about throe years have been spent on thp Uppor and Lower Ganges and tho Agra ’ 
Canals entailing canal irrigation assossmont work. 


' 1)2 
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3103 (08) Fluctuations in river supplies and their effects. — All tho canals 'mentioned in the pro- 
ceding paragraph take of? from snow fed rivers and consequently suffer from plmrt supplies of water 
during tho winter months. The shortage is generally most severely felt in February, when the rnbi crops 
arc requiring their final waterings. There is thon generally only enough wnter available to enable us to run 
our distributaries on tho Upper and Lower Ganges Canals one week in three, and on' tho Agra Canal one 
week in four. In March, tho demand for water slackens ns the rnbi crops Upon. From the beginning of 
April, domain! starts rising again for tho irrigation of sugarcane, vegetables, and gardens. Towards the 
end of April, tho arrival of muddy water marks the commencement of the melting of the snows in tho 
Himalayas and tho supplies gradually increase until, from the middle of May, there is generally enough wafer 
to enable us to run our distributaries on the Upper and Lower Ganges Canals two weeks in three, and on the 
Agra Canal ono week in two. This season is not a critical period for our Canals, and experience shows that 
if wo design our irrigating channels to carry enough water for the irrigation of tho nreas under cither — 

(1) Itabi crops, or 

(2) Jtabi plus sugarcane, or 

(3) Rice, 

then thoy arc easily ablo to cope with all demands for irrigation during April, May and June. With existing 
mothods'of irrigation however, there is no wnter to spare for an increase of irrigation from the Agra Canal 
during these months, but. on tho Upper and Lower Ganges Canals, I rhould say the irrigating channels and 
supplies of water available are enpn bio of irrigating an area quite fivo per rent, moro than is irrignttd 
during these months at present. 

3101. (66) Watering of cotton. — Preliminary irifignt ion for cotton begins nbout the middle of May, mid 
requires a depth of about six inches of wnter. Tho seed is sown nbout a week later. Generally no fnither 
wafer is required, lmt.if there is no rain up to tho loth June, another watering of nbout four inches depth will 
be required, and if the monsoon holds off, subsequent waterings, each of about four inches in depth, would 
be required at intervals of about three weeks. • 

3105. Experience of kmj>orary outlets for irrigation of American cotton. — In the Cnwnporo division of the 
Lower Ganges Canal, 1 had experience of giving temporary outlets in my distributary channels for the 
irrigation of American cotton in tho years 1013-1010. '1 found in practice that water is required hardly any 
enriier for American cotton than for ordinary cotton. American cotton was then being pushed by Mr. 
Burt of the Agricultural Department, and we co-operated by giving temporary outlets in our distributaries' 
whorever ho recommended. I found, howover, that the temporary outlets were irrigating twice as much 
area of other crops as of American cotton, and after two years' experience, it was obvious that tho 
cultivators wero agreeing to sow American cotton, not from any keenness for the crop, but merely for the 
advantage of getting a temporary outlet for the irrigation of their crops in general. Moreover, the grant of 
temporary outlots is unsound and unsettling, so I represented that they should not be given iii future 
Mr. Burt, howover, pressed for their continuance, and 1 agreed on tho understanding that they were to be 
recognized merely ns baits to the cultivators to apply to Mr. Burt for American cotton seed. ’ 

3100. (73) Desh i versus American coffon. — I have frequently asked cultivators whether (hey prefer 
American or ordinary cotton. They acknowledge they get a better price for the former, but they do not 
consider it gives ns good a yield ns ordinary cotton. Bui whatever the reasons may be, I am convinced 
that the cultivators do not favour Amcricnn cotton. I consider much more rolleclivo discussion and 
definito and general scheme is desirable before any crop is allowed to bo pressed on tho cultivators,' ns; 
unless succors is achieved, their natural prejudice against innovations is bound to be enhanced to the 
detriment of tho introduction of somo ronlly good discovery later on. 

3107. Fluctuations in the area of cotton irrigated and their causes. — I submit three statements showing the 
areas of different crops, and tho total areas irrigated by tho Upper and Lower Ganges and tho Agra Canal 
for tho last thirty years. This shows a marked increase in tho areas of cotton irrigated from tho onnnh 
though this Is mostly due to tho displacement of indigo, and partly to the reduction since 1903 of tho rate 
charged for canal irrigation of cotton from Rs. 3 to Its. 2 per aero. Without irrigation, cotton is sown ns 
soon nR tho monsoon commences, f.e., nbout tho beginning of July, and a disadvantage to it is that, after 
harvostiug.-theroisnottimolofttosow awin' crop in the samcfield. Tho cultivators gradually discovered 
that to sow their cotton a month earlier with the belli of canal water gave thorn an increased yield, 
saved them from tho uncertainties of sowing at tho first burst of tho monsoon, and ennbled them to get in n 
win' crop. A sor.ios of favourable seasons gave encouraging results and there is no doubt this contributed 
to the incrcnso in the areas of cotton irrigation. But in tho last few years tho monsoons have continued 
well into Soptcmber and tho late rains have damaged tho flowering plants of tho early sown canal cotton 
whereas the I.ato rain sown cotton, flowering later, lias 'escaped. This must bo giving a set-back to the 
practice of sowing cotton early. 

(2) 0\\'ing to the uncertainties montioned in tho foregoing paragraph, thero is no doubt that tho culti- 
vators prefer sowing a rabi crop to sowing cotton, especially in oanal irrigated tracts wliero thoy are assured 
of a good harvest irrespective of rain. Moreover, wheat is a much more paying crop, and is generally looked 
upon ns the rent paying crop. Wo would welcome an incrcaso of cotton irrigation, ns both our distributaries 
and water supply are capable of mooting nn inoroasc, but it would be vory difficult f o got round tfio oultivntorn’ 
preference for rabi crops. . - 

3108. (70) Suitahility of existing water rates. — The rnto wo charge for cotton irrigation is our lowest rate, 
namely, Rs. 2 per aero regardless of the number of waterings taken. I consider that this rnto is not folt by 
tho cultivators and that no advantage would be gained by reducing it. . 
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Statement showing the areas of different crops irrigated by the Lower Ganges Canal. 
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Annexure IV. 


Statement showing American cotton in the Cawnporc Division wider the Lower Ganges Canal. 


Year. 

1912 









Area sown. 

. 017 

Aroa irrigated. 
491 acres. 

1913 





, 




. 455 

359 „ 

1914 





. 




. 531 

313 „ 

1915 





. 





201 " „ 

1916 





. 





99 „ 

1017 





. 
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10i „ 


Me. H. J. Hope callod and oxnminod. . 

3109. (Mr. Ashton.) Our irrigation channels in the United Provinces are nominally designed so as to 
allow one week’s tunning and one week’s closure. The distributaries of tlio Upper and Lower Ganges canals 
can, in an average year, run two weeks out of three in May, when the Bupply is in excess of that for which 
they were designed. In April, tlio cultivators aro busy harvesting and tlio demand for water is therefore 
slack in the beginning of the month *. towards tlio ond of the month, the demand is fairly keen. The 
question whether the supply would bo equal to a strong demand during that month has never really been 
tested as the demand is slack at that timo. 

3110. For the cultivation of American cotton last yoar, water was concentrated on four out of tlio 
twelve channels in the Cawnporc Division of tlio Lower Ganges canal. It was settlod with Mr. Burt in 
what weeks the water was to be run and the channels ran about four weeks continuously. Later on tlio 
monsoon burst early. Concentration this year was done after I had left the division. Tlio other channels 
which were doprived of w'ator were not compensated afterwards. Thcro was no necessity to do so as tlio 
monsoon burst early. Cawnporc American cotton has boon going now for tlio last six years. Thcro has 
been no rosponso to the efforts which have been made to extend its cultivation and the areas under it aro 

\ gradually dwindling. If American cotton beeamo popular and was spread over largo areas, tlioro 
would, by concentration, bo enough water for giving special extra supplies at the sowing time. I think 
tho prosent water supply is quite enough for a greater area than at present under kharif irrigation, 1 
and is capable of doing at least fivo per cent, moro irrigation than is dono at present. Thcro is 
water to spare. As to whether thcro would bo any hardship to tho cultivators on other channels, or 
whothcr their crops would suffer at that time, my answer is that it deponds upon tho extent which 
you concentrate. 

3111. (Mr. Roberts.) I do not think there is any irrigation difficulty in regard to American cotton in 
April, May and June. The cultivators concontralc their energies on tho rail crops becauso they arc food 
crops. Tho statement in my evidenco that American cotton requires renter hardly any earlier than ordinary 
cotton is duo to the fact that in 1910, I made arrangements to give a supply of water in April for Amoriean 
cotton but this was not taken advantage" of as the cultivators were harvesting. Harvesting operations aro 
an important factor as tho cultivators coneontrato on rabi. I don’t think doubling tho prico of cotton would 
mako tho cultivators give up rabi for cotton. Mr. Burt gavo every facility for American cotton but thcro 
has been no response and the area has been gradually dwindling ; rabi is the big crop bore. 

3112. (Mr. Ashton.) One reason why the cultivators cannot sow American cotton early is tho necessity 
for concentrating on the rabi harvest so as to get it completed before the monsoon. 

3113. I think that the irrigated area could bo increased or tho water supply be moro economically used 
by considering outlet chaks more scientifically, and by remodelling distributarios to run with bigger 
supplies and less frequent!)’. 

3114. I think tho water rate on cotton is suitable and, in my opinion, it is hardly folt. You will seo 
Irom the statement which I have put in that ever since tho rate was reduced from Rs. 3 to Bs> 2 per acre in 
1905, there has bcon a large increase in tho area of cotton irrigation. This shows that oven suoh low rates 
aro of some consideration to tho cultivators. The water rate on cotton is our lowest rate. It was so fixed 
with a view to encourage the growth of cotton. Tlioro was a ebango in all the rates in 1905. I do not 
consider that the water rate should be still further loworcd. 

3115. (Mr. Henderson.) Tho chief difficulties in rogard to American cotton from the cultivators’ point 
of view aro that it needs moro care than deshi. Tho cultivator is not ablo to sow a mixed crop., Tho 
cotton pickers are generally paid in kind (*,«., in cotton) but when American cotton is grown, tho labourers 
have to bo paid in coin instead of in kind ns there is no local mavkot for American cotton as is tho case 
with deshi cotton. American cotton remains for a Iongor timo on tho fiold and no rabi crop can be put in 
after it. It is true that it can be sown quite early in May, but even so, pickings go on till tho end of 
November. Peas can be sown in December but it'is late for them. Tho Punjab American gots a premium 
at the rate of Rs. 3 to Rs. 3-8 per maund above deshi and it would bo quite reasonable to expect that 
American cotton produced at Cawnporo would fetch a premium of tho samo amount, hut that is not tho 
case. It gots a premium of only Rs. 1 to Rs. 1-8. Tho fact is that the monsoon is harmful to American 
cotton here, whereas there is no monsoon in the western Punjab. Tho yield is more uncertain than that of 
deshi. I think it is more affected by rain. I am certain tho cultivators do not liko American cotton. 
Even if the cultivators were paid a premium of Rs. 3 to Rs. 4 per maund, it is rather doubtful whotlier 
they should take to American. It may bo argued that as the Punjab American has proved successful in 
the Punjab, there is no reason why it should not thrive in those parts of tho United Provinces, which are 
contiguous to tlio Punjab, but I still think that there are too great fluctuations owing to' tho monsoon, 
which result in tho yield being very uncertain. Tho eastern Punjab docs not differ very much from the 
western United Provinces, but I do not think that American cotton has been successful on tho Western 
Jumna Canal. It is in the western part of tho Punjab that it has been successful, not on the Western 
Jumna Canal. Moreover tho holdings in the Punjab aro much bigger than (in tho United Provinces, 
suppose you wanted to sow American cotton in May, water would bo running for two weeks out of three, 
weeks. That should bo sufficient for your sowings. If a sufficiently largo premium wero paid, I do not 
tumk there would he any objection to the extension of the cultivation of American cottofi at the expense 
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'of ordinary deshi. Tlio only point is that (lie premium must bo sufficiently high to cover nil tho 
, uncertainties in tho yield I cannot say if a premium of Rs. .1 to Rs. 4 would bo sufficient. 

311G. (Mr. Roberta.) I havo not diseussod with zamindars tho methods of collecting and marketing 
cotton or whether they find it difficult to bring it to tho big centros. Special arrangements for collecting 
and marketing American cotton wore mndo by Mr. Burt. Coolies aro paid in kind for their labour in 
tho cotton field, but in tho caso of Anfcricnn cotton they do not accept it as there is no local market for it 
and tho villagers do not spin it. 

3117. (Hr. Ashton.) In the United Provinces tho sizes of our outlets arc fixed upon past experience. 

A ny area of from soventy to 1 10 acres of rahi would bo given a six inch outlet. For areas under seventy acres, 
we would give a four inch outlot, but this method is very kaclcha. Tho “ duty ” of outlets is not worked 
out as outlets discharge differently under different conditions. Wo do not regulate tho discharges of our 
outlets, and there is no regular systom of measuring discharges of outlets. Wo remodel our outlets on the 
basis of the areas actually irrigated compared with tho proposed areas and reduce or increase tho size of 
any outlet according to experience ; but no alteration is made unless it entails n deoided improvement 
ns all changes are disturbing to tlio cultivators. *v 

3118. (Mr. Henderson.) — Though the main distiibutnries run two weeks in tlireo, tho minor 
distributaries taking off from thorn only get about half that time, so that to obtain favourable conditions, 
American cotton should be sown on major distributaries, and not on minors. If this is done and two weeks in 
three is sufficient, as I think it is, there would bo no need to concentrate our supplies of water on American 
cotton cultivation on a few selected distributaries. 


The Hon’ble Mr. G. T. BARLOW, Chief Engineer, Irrigation Branch, United Provinces. 

✓ 

Tins WITNESS WAS NOT ORALLY EXAMINED. 

Written statement. 

VI. — Irrigation. 

3110. (65) Experience. — I have worked for thirty years ns an Irrigation Engineer in tho United Provinces. 

3120. (66) Watering of cotton. — Canal water is taken for cotton sowings from tho latter part of May 
till tho rains break in .Tunc. Water is only taken for sowing purposes, unless tho rains break late, or thero 
are long breaks in tho rains. • 

3121. (67) Cotton versus wheat. — In most places the oultivators prefer wheat to cotton as an irrigated 
crop. Wheat must have irrigation,' cotton can lie sown roughly two weeks later without irrigation, if the. 
commencement of the monsoon is not delayed. 

3122. (68) Fluctuations in river supplies and their effects.— The supply in tho rivers Ganges and 
Jumna increases gradually in the spring, and decrease;, gradually in tho autumn. There is always plenty 
of water for cotton sowings, hut flic cold weather supply may limit the area under rahi crop. Tho small 
area irrigated under cotton has therefore nothing to do u ith tho supply. 

3123. (70) Suitability of existing water rates. — The existing wator rates for cotton are extremely low, 
further reductions are not required. 

3124. (72) Adequacy of supplies to increase in area under cotton. — Thero is amplo water for a very 
much larger area. The area under cotton depends on prices, and on the local requirements for food grains and 
fodder crops. Tiie limited area irrigated is duo to the irrigated field only getting an ndvanco of roughly two 
weeks over the field sown with rain water. 

3125. (73)‘ Dcslil versus American cotton. — It is my experience that tho cultivators prefer dcsJii to 
American cotton. American' cotton requires more care, more labour, and the crop is seldom ns profitable as 
a crop of deshi cotton followed by a rabi crop. 

3120. (74) Effect of canal regulations. — To a certain extent, tho canal regulations create difficulties in 
regard to tho irrigation of American cotton, because tiie -United Provinces canals aro generally designed 
for alternate week running, whereas constant running is more suitable for American cotton. This has, 
however, had no effect on tho area sown. Tlio small aieas so far sown ore entirely duo to prejudice, 
real or imaginary, against tho crop. 

3127. American cotton in the United Provinces. — American cotton has not been a success in tho United 
Provinces because the cultivators unquestionably prefer tho deshi variety. Tho reason is, I think, clear. 
American cotton requires more care, moro labour. The orop does not maturo in timo for a rabi crop to bo , 
sown and consequently may bo considered a do-fasli orop. Tho outturn also is seldom as much as could be 
obtained by a crop of deshi cotton followed by a rabi crop. Tho supply in tho Ganges and Jumna rivers, 
and consequently in tlio Ganges, Jumna and Agra canals increases gradually in tho spring and decreases 
gradually in the autumn. As far ns cotton is concerned, thero is always plonty of water, and the canal irrigated 
area could ho doubled without difficulty. Tho rates for the irrigation of cotton aro exceedingly low, Rs. 2 
for flow, and Rc. I for lift irrigation. 

(2) Tlio area irrigated under cotton has greatly increased since tho decline in indigo took plaoo, hut the 
recent boom in indigo has not affected tho area. Tho reason why a muoh larger area of deshi cotton is not 
irrigated is not due to the water rato or to any deficiencies in tho supply of water in the canals but merely 
because an irrigated orop only obtains the benefit roughly of a fortnight’s advance over a orop sown by rain 
water. Water is generally merely token for sowing the crop. It is only when tlio break of tho rains is delayed 
or when there is n long break, in the middle of the rains that furthor waterings from tho canal are requirod. 

(3) The' canals in the United Provinces aro in most oases designed for alternate weok running and this 
appears to he a difficulty for tho irrigation of American cotton as it appears that a first watering after sowing 
must ho made after a certain number of days, and tho systom of alternate weok running would cause delay 
in many cases. 

(4) At tho request of the Agricultural Department, we ran certain seleoted canals this year continuously 
for tlireo weeks during the critical period. This could bo done in tho future as long as it was dono on certain 
.selected channels. It could not he dono on ovory channel throughout the canals without remodelling all 

the channels. Tho expense of the remodelling would ho onormous and the reduction in tho rabi irrigation 
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would also be great. It would be going back to condition-, winch exuded 2.. v«e .mlr. turn: >g to lU 

hntcftil system of Mil* which c.nnwl so inuch corrupt mu and check, d the full !>• e. tu- cana.-t. . mu 

n retro'Tiidc step is impossible in order to fcctire r. few re ‘Urn-d lichU of Aim r,<-ui cotton. 1 -am ‘-oubtfiil 
wlicther American cotton it rcaliv ruitabh- for the Uinta! lYuvinre- (mv Mef h that an tmprovid if-rn 
variety is the right thing to push) but if the agricultural expert • mv that Am'-r-ein cotton ., suitable, th<n 
I nm suro the right way to push it i» to cone<ntr.vt« r.t f elec ted ruitnbh' placet and -jAematw dly it'-tv's-o the 
nren rndintiug out from the area') where the grout 1, has been C'taMMud. tt t ry r t!y under:*""-! hr.fi appro- 
ciatod. If thl*« i* done, flit* Irrlption branch \riU plfldty in t\iry f^ r m l r:,n 

scr, no irrigation diftietiitto will nri*-«'. 


II. — Conttnl Provinces. 


Kr. P. DAVIES, Executive Engineer, Central Provinces. 

IvxiMjjfrn at XAorirn. Novntr.cn l-ttn. 


fi'n'f.Vii r'. timer!, 

VI.— Irr.irurton. 

;112S. Preamble . — I have been ashed to write abhor! note on the J 
of view, of the development 


point 

(lovermnent irrigation work' 


of long idat-h- cotton on 1 1 :! i 


-ihihiiM frr 

■••'I in the 


tr.v 


Strigai:- w cftY 

r f-'fru. stebfi 


ht 


in fhhatti'parh. I have -) rut c’ght \ r .».'■• <•' gty r. rt i- e t‘t 1 at»; ;,-e.th At d 


f (L<'*.ti!r it, (I bf.ttbparti 
n t f mts tt 5 1 eei, tir.ilcrtalrr; 

t-;j i • t£.l j bit. e viti'-g 
trt bat. if- IK, tf at 
(. *, v. r er- di pcefin-.t 


have a fairly intimate hnou ledge of the tr.vB served by the loe-d irrlgati' r, v e-l,-. and ; 'ttbtditlj « i ti.c 
Mnhnnadi Canal. 

JJ1D9. Possibilities of rattan tnuhr irrig tliot t« Ch f ctii-r-ri . — T1 r irttga!; >0 
is ns vet in the experimental > tore and until the pa-ent y.'r no t ultft ati 
under the rnnn)«. During the < urrent year, a number of tSrruWtnvlh ' 
about 2."> non i have been -tnrtid under (1 e raual • and tsid.*. but no irrir at! -l: 1. 
for information n- to iiumbi r rtid depth of u»trri:ij-> roqui-al and th.e er of cultf 
on the results obtained at the t instrument etpriimMital farm at Cl nrdU.uri. 

(2) T propose, therefore, to routine my remr.tl * toe. brief eon-fid*- 1" tho, of t! c- ••mm.art'n! area* at alls! !<- 
for cotton cultivation, the probnl le quantity e! water hhity t‘> be required to rave the',' rtc.-.«, tie 
likelihood of its being obtainable m d t'-e water-rat r* that vii! }.<• fee.- tort sh» it e-oi-ruerri-lSy je'-ilfg 

Hi HO. Arens amilnble far cation rtiftitM/ioe.— A* regards t ! - ere--* s >, r.d.d !r, the I r .v- ' - i', cue > ,: ie. cooled*, 
very large areas of l<h nta land but it lie., proved quite im[*s->il b-inthciA.i <t tie.r, ti.at l.«« 1 ee» at ftiHHe, to 
form even n rotipli e-tim'ito of the proportion of «-ti h that v. ill come under r-etm! tsr r* oil o' il.e c siia's a< 
considerable areas are high-lying and out of command, i have, htn-.rw f. di»e‘:*-id tieti Hfd ir date, with 
Mr. lllenkin'op, Commi- •inner o! ( hhatti=garh, who in his t ,%j w ily a- bh tMemcr.* Op ,-er. r an;, yr*r» ar>-. 
obtained considerable Knowledge of th.e Uaipur and Drug Di-tth fi attdwclavr r. a,, to tie cc»reh »j, *> 
that at a rough put* -a, fiO.000 acre > of 11 'tin land will pro! ably he avr-i’sbie under the Mai nnedt I'alial 
and 70,000 acres under the Tmidula Canal, if mere of > r.s< urate Pgr-tr* are reqni: rd, they can he 
obtained and furnished nit] in four of five month*. 

3131. Quantity of trtibr r,?UiVcd. — To come to tl e fpicrtien of tl >> que.i *!ty i-f v atrr ytqtiitrt! for the 
crop and the total volumt of water hl.vlv to be required for the Irtigatistt of the r.leve arras cn («tii 
canals. I’or tho prolml lerjunn'ity of vvatcrrciiuircd per arte-, ve r.rr dejathns m the tgurev given l.ythe 
Agricultural Department and Mr. (loin ten, l>itr< t.-r c-f Agrieultt re, i; fern < t * that f.ve or c lx v-ateringa 
each of about two inr! e- v ill I e reipiited on the lie Ids from Oriole r to March. In »e,pp< r* of thi> fu urn, 
I might state that v.e have recently made an nrrur.it c measurement if tie artua! quantity required 5 or 
watering on a plot of one-tenth of an aero in area, m d this verier! rut to about one 1 nlf of an inch m 
depth ; this expciini cut «n». hov.ivtr. made mintly nt the end of the tn«b*«m. and the * ( tmnSity ti'evl 
would eeitninly imroa-L in the winter montlis ns the mb- oil become i dritr, and it i* ftbo certain tl-at 
the quantity w«cd would be mm-h greater in practical working. Mr. f'Vu-tertV figure of two in, hc-t 
per waterings wmld thu- rppcvr to lie e limit correct r.nd a, ■ 'p’lug do 1 : v «.t-r.i*le ,f »nv -is 
watering- the total depth required would be twelve inebe' tut the felda or I i.fsVi ,-ut ic fret p,-r ra re. It 
would certainly not he safe to allow less than three tlrrn-i this figure for love, in t-r.mit and in the re'erudr, 
bo that the total quantity likely to he required would be ohout 170,000 enbte feet per a, re or fay 200, 00<) 
cubic feet per acre which is ecpiivnlent to n duty of five acres to the million cubic feet, tin thi* basis, the 
Tamil da Canal will require for its 70,000 acres, rlornge of 11,000 M.e. ft. and the Mahatindi rtornge of 
10,000 Jt.c. ft. for its nO.OOO acres. This estimate and all the calculation* in this note are. of course, 
based on tho assumption that tlic average duty of tbe rotated crops would be the rumor.." that for cotton. 

(2) To confiidrr tho ca°e of theMahaiindi Canal fr.sf : — When the atornge work now under construction 
la completed thero is likely to he available sufficient water for nt least 10,000 acres of rot ton and rotated 
crops and the size of tho catchment area is sufficiently great to allow of expansion up to. perhaps. U 0.000 
anre3 by tho construction of additional storage schemes if suitable sites for such can be found. 

(3) Ihc Innduln Canal is unfortunately much le*s fnvoureblv situated. No water is likelv to he 
available after the hharif season except in ydarnof exceptional rainfall, and it i« a mattered doubt n« to 
whether the existing supply will suffice for tho rice nop. Investigations for additional storage are about 
to be made, hut it in doubtful if this can he secured except nt great cost by tapping the Mnhonndi oatchmtnt 
which would involve not only the additional storage works, but a weir and a eanal across difficult country 
for twenty miles, which between them would not he likely to cod lr=s than Its. 20 lakhs. 

3152 \ ^ o(cr rate — To consider next the question of the water rate that would he ncce»«arv. On the 
Mftlmnndi, the cost of storage may bo taken at tho round figute of If". -100 per million cubic feet which at 
► live acres to tho M.c. ft. necessitates a capital expenditure of Es. SO per acre irrigated, and flu's with 
a return of five per rent w5I nccc«sitato a minimum water-rate of Its. •! per aero vine say Ite. 1 for 
™” l . n ? mice, 0 larger of Rs. C m all. From the information I Imvo hevn able to gather regarding the 
.cl n a ion at, Cliandlditiri Farm, I understand flint the margin 6f profit is sufficiently great to admit 
of a higher wqtor-rato than this, ' b . 
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' .(?) t* 10 case of the Tandula Canal, 70,000 acres of cotton and rotated crops would necessitate 

additional storago of 14,000 M.c. ft. which would cost not less than Bs. 60 lakhs. Adding to this the cost 
of a weir on the Mahanadi and that of a canal to connect with the Tandula Canal at, say, Es. 20 lakhs for 
both, tho total outlay would bo not less than 70 lakhs. The average water-rate necessary on 70,000 acres 
of cotton and rotated crops to give a return of five per cent plus Ee. 1 per aero for maintenance would 
bo noarly Es. 0-8-0 per aore. 

(3) I should perhaps add that it may, in any case, he necessary to incur a portion of this outlay in order 
to make tho Tandula Canal secure against failure in years of drought, and if tliis done fhe cost of providing 
water for tho 70,000 acres undor consideration will be proportionately cheapened. 

. (4) It may bo asked why a portion of tho supply earmarked for rice on the Tandula Canal could not bo 
diverted to tho irrigation of cotton, and it must be made clear that tho construction of tho Tandula Canal 
is being financed from tho grant for Famine Insurance for tho express purpose of protecting the staple crop 
whioh is_rice.- 

Mb, P. Davies oalled and examined. 

3133. (Mr. Ashton.) — -I have had no experience on which I could base an estimate as to what quantity 
of water would bo required, if tho porous laterite soil of Chhattisgarh wore utilised for the cultivation of 
cotton. *1 have had experience of tho irrigation of sugarcane and groundnut. It is very difficult to say how 
much water we require for sugarcane, as we havo hitherto irrigated only scatteied plots, and scattered plots 
take a tromendous lot of water, much more than is required for large concentrated areas. But the figures 
that we have already got show that for sugarcane tho duty is likely to bo as much as one aore to one million 
cubic feet because sugaroano has to bo irrigated all through tho hot weather. For groundnut, we have no 
figures because it is impossible to separate it from other crops. Only one watering given in Ootober or 
November and as other irrigation goes on at the same time, it is impossible to give separate figures. 

3134. Tho total area that tho Mahanadi Canal designed to command is in the neighbourhood of nine 
hundred thousand acres. It is designed to irrigate annually four hundred thousand acres. At a rough 
guess, thoro aro fifty thousand acres of bhata land available under tho Mahanadi Canal. The maximum 
storage that I believe could be mado available would probably suffice for three times that figure. The 
water would be stored in reservoirs up in the catchment. Strictly speaking, the Mahanadi Cana), like the 
Tandula Canal, is a safeguard against failure or bad distribution of the monsoon and is therefore intended 
mainly for the rico crop but it is financed as a productive work. The supply that we are providing at 
present for the Mahanadi Canal will, I think, be sufficient even for the worst year on record for the rice, so 
that any additional winter mado available by additional storage would be available for cotton and rabi 
crops. Cotton has not yet been grown under irrigation under the Mahanadi Canal 

3136. I have not considered what area at present under irrigation would bo fit for cotton in the whole 
of tho Province ; I have considered the question onlyin the case of Chhattisgarh. 

3130. I think tho probablo minimum water-rates necessary to make tho irrigation of cotton financially 
possiblo would be Es. 6 and Bs. G-8 per acre respectively on the Mahanadi and Tandula systems ; n higher 
rate would be necessary if tho cost of tho additional storago proves to be greater than I anticipate. We have 
at present got no scheduled rate for cotton. For rice tho cultivator's pay varying rates. They havo paid 
as much as Bs. 3-8 in certain cases but the average rate now is about Es. 1 -12 on workB that have been in 
operation for some years. For sugarcane tho rate is Es. 10, and for groundnut it is Es. 3. The rate for rico 
is lower than it is for groundnut. Groundnut has to bo irrigated after the monsoon and we have to store 
water especially for that purpose. That is tho reason for the higher rate. The rico crop has not to be 
irrigated after tho monsoon. 

3137. There is no doubt that tho Mahanadi Canal could be expanded to irrigate very much larger areas 
than provided for in tho project but tho Tandula Canal is a different proposition, altogether. The only way I 
can seo of expanding the Tandula supply is from the Mahanadi catchment which, however, oilers possibilities • 
of providing storage sufficient for tho requirements of cotton on both canals. We have roughly estimated 
that there aro about one hundred and twenty thousand acres of available bhata land under both canals. 

3138. As to whother, if it wero found necossary to sow long staple cotton before the break of tho 
rains, wo could give tho necessary water, I must explain that it would bo an extremely costly business 
to store water for tho hot weather. The rates would havo to be put up fifty per cent or more. It would 
also mean reducing the area that could be irrigated. Wo could do it unquestionably for a small area. 

3139. As to whether there are any other canals that command this laterite soil except the Mahanadi 
and tho Tandula, in Chhattisgarh there are in existence a number of small tanks which command bhata 
land and thero are likely to be large schemes undertaken in the Bilaspur district but it is quite impossible 
to give_any idea of the area of such bhata land that these schemes will command. Water could probably 
be supplied to thoso tracts for cotton cultivation. There is likely to be a considerable extension of cotton 
under irrigation if it is proved to be a paying proposition. We do not irrigate the heavier soils except 
in tho case of wheat and rica We have not done any irrigation of cotton at all so far except purely 
experimentally. 

3140. (Mr. Sobcrts.) — It is very difficult to give roliablo figures showing the areas that could be 
brought under irrigation for tho cultivation of cotton in tho Central Provinces. These figures could 

- be collected if four of five months’ notice were given. We would do our best to give this information. 
Of courso figures could only be collected for the existing Government irrigation works and tanks and _ 
not for prospective works. It is next to impossible to give this information for prospective works ; tho 
country is so undulating that it is impossible without a survey to say what is commanded and what is not 
and tho bhata land is nearly always on the top of the ridges. 


Supplementary written slalem'ent submitted by Mr. P. Davies. 

Mote on the survey of bhata soils suitable for cotton under irrigation in the -Central Provinces, dated April 

17th, 1918. 

3141. As promised, I now submit the results of tho survey of the bhata soils suitable for cotton under 
existing irrigation works and works under survey in the Central Provinces. The surveys show that roughly 
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38.000 acres of suitahlo bit ala land can bo commanded by existing works and probably 0,000 acres by now 
works at present under investigation, a total of 44,000 for thcM’rovincc, all but 4,000 of which is in Chhattis- 
garli. In view of tho ncocssity for rotating other orops with ootton it is probable that only halt of the abovo 
or 22,000 acres would bo actually available for cotton. 

(2) Wo shall have water avaiiablo for 14, 000 acres of bhaln land in the near future and that would mean 

7.000 acres of cotton, but, for tho remaining 30,000 acres special additional storage would have to bo arrang'd 

for and as tho bulk of tho 30,000 acres is under tho Tendula Canal, such additional storago would bo expensive 
as statecTin my note prepared for tho Committee. * 7 

(3) I much regret that tho results have proved so disappointing, but, although there are several hundred 
thousand acres of bhita land aolually in tho neighbourhood of tho Mnlmnndi and Tendula Canals, almost 
thowholoof it is high-lying and cannot bo reached by flow. If, however, tho cultivation of long staple 
cotton in Chhatlisgarh proves to bo sufficiently paying to lnako pumping a practical proposition, tho 
areas avaiiablo could bo greatly increased. 


The Hon’blc Mr. A. J. WADLEY, Chief Engineer, Irrigation Branch, Central Provinces. 

This witness was not oeau.y examined. 

Written statement 
VI, — Iurmjation. 

• 3142. Preamble . — As Mr. Davies is dealing with the irrigation of cotton on the red gravelly rod situated 

within the commanded areas of the Mnlmnndi and Tnndula Canals in Chhatlisgarh, I will confine my remarks 
to a few notes with regard to tho prevalence of gravelly soils hot h ml and yellow in some other parts of On- 
Central Provinces. 

- . ° 143 - ibiliticso/ cotton under irrigation in gravelly soils in (he Central Provinces.— These roils lie 
mainly on high land, ridges, and low hills, Tno proportion of such soils which l’o in a position irrmahlo 
by flow is not large. Moreover tlio depth of roil is sometimes small, rock being mot with twelve to eighteen 
. below the surfaoe. Ncverthclos there is undoubtedly a proportion of it which is of good depth, and is 
irrigable. I know from personal inspection that there arc small tracts of red gravelly soil in tho 
ualaghat and Juppulporo Districts which are irrigable; in both eases schemes Juivo been got out in 
tho preliminary slago which includo thoso tracin'. 

(2) Tho attached statement (Annoxuro 1) has been compiled from Settlement Keports and District 
Gazetteers, and shows the areas of stony and gravelly soils in certain districts except the Raipur and Drug 

, bcon .. oxcl ' u ^' 1 - >)Wau30 a good deal of tho bhata is situated within the area 
commandocl by the Mnhanadi and Taudula Cauals. 

r ,i 3 J Jin' 1 , 1 , bo obs °"’ wl . th ^ tho totaf ar ° l theso Hods amounts to 1,203,789 acres, but this does not 

S *'V ,U iu 11,0 SctUe,n <mt R^rts, from which the statement 
has been mainly compiled, docs not embrace jungles or >va 3 to land. 

frniJhL 1 S rno'an n * 1 t ’“ r n , k t! , lc a ? 3l V'? lU j 0I V 3 a safe one - *>>at five per cent of this total area will bo 
r, n 1 ? i C0 T, 89 acr ? 3 .i 0f laut i_ suitable for long staple cotton and its rotational crop. Of this area 

oHottom^ 10 romam, "6 l‘ a >f would be rotational crop. There would thus bo 30,149 acres 

Rainw a I nd V DraV™sMms ’ vbi, ° !,° " mko coUo,, growing experiments in otiicr tracts besido (ho 
Raipur and Drug Districts. I am of opinion that a systematic survey 'for light-gravelly soils would reveal 

SSvT S UatCt J J? positions smtablo for irrigation, and that it would ho found possible to construct 

aeShat^ rimneoXSivk 8 P^ ial ^autago of extending cotton into them lies in tho 

tact that tho peoplo make very httlo uso of such land under prorent circumstances. . 

bared flint thefi ™ ™ of s0lIs g'vcn in tho statement is not at all promising, it is to bo romom- 

bases of tL siones P n re ’ "' U ° 13 swggMtod could bo irrigated, would bo tho finer soil situated near the 

' that low Btanlc cott on tines not P 3r J lllcIll ' 3 lua ^ 0 on l bo bhata soil at Cliandkhuri Farm appear to lmvo slioivn 
’ ia not ^cesrivc. U * 1 d m ° r ° £lnn ° n ° "' aterm S a month, and that tlio quantity of manure required 

noint out'tl^ffb'e rlePn-f- 7,e * m - dhj s f s — In connection with tho tattaohed statement I wish to 
Noa as thc aLas sWwf h,' T so ' ,s ro,atc to . <hcm onl 'J whcn thc >' »™ « waste lands and jungles, 
areas not waste Iwl J re,?. ® talc m° at > ul ’J lor ca ®h kind of so-called poor soil, nre cleared or cultivated 
ficure3 for fhn o r ^ i J UI |ofcs, J auch importance should not be attached to tho definitions. Tho 
So m !; akcn £roia settlement “groups” given in the settlement reports, 
not find plaoo in them ? ° oleared or cultivated land only, hcnco the soil iu waste lands and jungles does 

lvhioh has lreen'oleare^nmi^ < fr W0 ”"u^^ r ° ^ a T° tkoro4o ]'° 1,1 those twelve, districts V2 million acres of land 
(as hitherto regarded 1 is of 0utivatetl ’ l)uf : "'lueh tho cultivation, owing to tho poorness of tho soils 
there rSSifZwwr T ler c °f ,stu) f o [ Ulli, rnni and pear. Perhaps 

(2) Of this lanro arp-i T h« VP * « P s t 0 ?* 8U0 ^ as ' NY ^ iea ^ r ^ DC J but tho bulk of tho cultivation is inferior, 

to be rendered suitable' bv Tirnn^t ln m >' noto ’ that a modest five per oent might reasonably hocxpected 

to be tTJbleCibw iniJT C £ ° r <plon aaa p rotational crops, and might also reasonably 

a figure as five per cent However n ^ V 1 , 0 , i at£,cr consideration winch Jias led mo to fako so modest 
inspections made in September and’ October +i1! d tlus b p ro to somo oxlo,lt ou actual observation, for, during 
soils, which I know, wifi bo irrigable by flow 1 laV ° S °° n at l0aSt 4 '°°° n ° rCS ° £ lb ° 3 ° s °-° allea infcriw 

it would nofbo reached for^man^vn 51 ^ 0 # 00,000 aora ?’ wllio£l 1 llavo given, is quito a safo one, but of course 
are not yet accustomed to growimf cotton anT’lfl 3 thc , p f, 000!;3 of making tanks is a slow one, and tho peoplo 
* 0U mr° n n tW ° Me ’mtaown “aetitt ° £ Borar wM n ° doubt help to brill S 

cotton in’the a phteau C dislri/ts of B°etoron . :Fi 7 nanoiul p onlnl!ssio «or nienlioned to mo that attempt to grow 
pmreau msinets of Eetul, Clffimdwara, Mandla and Seoni- had not been successful owing to 
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the aotion of fro3t. Probably tlie sowings were made in June immediately after the burst of the monsoon. 
Mr. Clouston would know whether sowing have ever been tried in April in order to avoid frost. Special 
tanks, containing water caught during the previous monsoon, could bo constructed to enable this to bo done. 

3147. Water rata and profits to cultivators. — I have tho very highest opinion of the experiments which 
have been made at the Chandkhuri and Labandhi Farms, and of the results which are accruing therefrom, but 
unless the -Irrigation ^Department receives a good water rate it will not be ablo to design special tanks for 
cotton and its rotations, and unless tho cultivator receives a handsome profit, he will not willingly grow long 
staple cotton. - 

(2) A water rate of Rs. 5 (or Es. 6 per acre in some cases) would, I think, meet tho irrigation difficulty. 
With regard to tlie profit which the cultivator must got, the Agricultural Department would bo tho best 
judges. , At page C91 of the Agricultural Journal for October 1917, profits of Rs, 5S and Es. 42-9-6 per acre arc 
mentioned ns having been obtained from cotton grown in tho Punjab. 

3148? Climatic drawbacks to introduction of long ■ staple cotton. — Since writing the above, I sco from in- 
formation supplied to tho Superintending Engineer, Western Irrigation Circle, by Messrs. Clouston and Evans 
( vide Annexure II) that climate is likely to limit tho introduction of long staple cotton more than I have 
stated in paragraph 3147. Frost and rain prbmiso to be serious obstacles to its introduction in the north 
as well as in tho plateau districts. The Agricultural Department will, no doubt, bo ablo to givo further 
particulars. 


- Anncxube I. 

S talsment showing the areas of gravelly soils (ral or yellow) shown in the Settlement Reports or District Gazetteers of certain 

Districts in the Central Provinces. 


Snugor District. ' Acres. 

,, Bhatua soil, poorland generally of reddish colour and covered with stones. Figures given 

in detail for settlement groups 44,936 

Damoh District. 

Bhatua soil, stony land on hill sides and slopes, comprises one per cent of tho total area 

vide Settlement Report, page 77 13,000 

Jublntlporc District. 

Bhatua soil, red soil always shallow and stony, found on tho slopes of hills and ravines. 

It can grefcv oil seeds and small^nillots at long intervals 84,397 

Barra soil, hilly and eovored with stonos. It can grow til and hodon at long intervals. 

, The value of tho crop is said to bo tho samo as that of bhatua 11,502 


" Alandla District. 

Barra soil, a red gravelly or moorum soil often extraordinarily stony or with rock under- 
lying it within twelve to eight inch 207,900 

i ■O I 

Sconi District. 

Barra sod, a reddish coloured gravel thiokly strewn with large stones but sometimes it is 
free of stones and at other full of largo yellow flints. It occurs on high or hilly ground 
and i» used for hodon, hutki, litli and jagni (page 7, Settlement Report) . . , 210,857 

Narsinghpur District. 

Bhatua soil, poor soil occurring on or near hills of roddish colour and mixed with stones 26,898 

, Boshangdbad District. 

Barra soil, a poor soil roddish in colour and containing alaigo quantity of stones and 
pebbles 3,457 

Chhindwara District. 

Barra soil, a vory thin rod soil much mixed with stonos which occurs on high-lying 
ground. It is generally used for tho production of hodon, huthi, til andfagni . . 100,453 

Jiardi, a vory thin rod soil much mixed with stonos which occurs on high-lying' ground. 

It is generally used for the production of hodon, huthi, til andfagni . . 31,070 

Betul District. 

Bardi soil, a red gravel thiokly strown with reddish stonos of a fair size. Somotimcs it 
is froo of stones and at others full of yellow flints. It grows juari and ti'.U with millets 
but must bo fallow frequently (page 9, Settlement Eoport) 330,982 

, Nagpur District. 

Bardi soil, a red gravol soil ,covorcd with bouldors found on tho summits and Blopcs of 

trap hills . . , " . - : . . . 71,752 

Bhandra District. 

Bardi soil, a vory poor gritty soil, sometimes composed of tho detritus of laterito . 24,017 

' Balaghat District. 

Bardi soil, a very poor stony soil , red or yellow in colour, rarely found below tho 
gilats 1,786 


Chanda District. , 

Khardi soil, a vciy poor soil of light colour and full of Elones. It grows only til and ' 
juar : requires plenty of manure and frequent resting ' 29,726 
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Bitaspur District. 

' _ ' Aoros, 

Bhata soil, an inferior soil found on the lidgos. It consists of a light springling of sandy 
soil over gravel. It will grow nothing hut sosamum and the lightest hinds of millet :in 
consequence, it is largoly loft uncultivated. 12,990 

Total . 1,205,789 


Anne sc nc II, 

Letter from Mr. G. Evans, Deputy Director of Agriculture, Central Provinces T to Mr. E. L. Glass, Executive 

Engineer, dated 21st Seplmtbcr 1017. _ 

Rainfall and cold aro two factors in successful ootton growing. A rainfall of 25-35 inches is nil right for 
cotton. A rainfall of fifty inolies or over is fatal even on well-drained land- 

We tried Cambodia and buri cotton at Adhartal for several years in succession with absolutely no success. 
If grown as a rain crop, the cold in Novombor and December kills tho young bolls before they are ripe. 

We then tried growing the crop by sowing in April and May and irrigating it until tho monsoon came. 
We had slightly better results, but it was not a paying proposition. 

We got one picking in October, but this was usually badly damaged by lato rains and tho later pickings 
wore all ruined by cold nights. 

In the northern parts of the Central Provinces, therefore, I think tkero is little scope for long staple cotton 
under irrigation. The heavy lainfall and the cold weather which is much more acute than in tho Chhattisgarh 
side are fatal. 

■ ->3 

Letter from Mr. D. Clouslon, Officiating Director of Agriculture, Central Provinces, to Mr. E. S. L. Beddy, Superin • 
tending Engineer, dated Nagpur, the 14th September 1017. 

r _jCotton grows beautifully on bhata soil in Chhatisgarh and fairly well on the wardi soil of Chanda, In 
the light sehar soil of Balaghat it has not been tried so far. Tho difficulty oxperionoed by us in growing it 
on wardi soil in Chanda was that it required weeding when the peoplo woro busy with their rico, that is in say, 
from July till the end of August. On bhata soil, ourious to say, extraordinarily few weeds come up. Tho 
soil gets so hot and dry in tho hot weather that tho weeds aro killed, it would appear. Cambodia, a long 
stapled cotton, gave an outturn of 783 lbs. of kapas worth approximately Rs. 170 last year on bhata land on 
tho Chandkliun Farm. On tho Sindewahi Farm, the same cotton has given from COO to over 1,000 lbs. of lapas 
(unginned cotton) on wardi soil. 

(2) To sum up, I should say, that tho prospocts of growing any considerable aica of long stapled cotton 
on light soils in Chanda, Balaghat or Bhandara are not very bright bccauso of the difficulty of finding labour 
for weeding during the rioe season. On tho dorsa (black) soil of the Tharsa farm wo have got yields of from 
600 to GOO lbs. of kapas per acre under irrigation ; but on blaok soil of tho typo found over most of Nagpur 
District, the outturn is not inorcased to any appreciable extent by irrigation. 

(3) How far it will pay to grow cotton in the rice tract is an economic question which timo and experiment 
u ill solve. I am very hopeful regarding Chhattisgarh bccauso weeding thero is not a formidable difficulty. 


IK.— North-West Frontier Province. 

Mr. F. W. CARNE, Secretary for Irrigation, North-West Frontier Province. 

Examined at Lahore, January 1918. 

Written statement. 

VI. — Irrigation. 

3149. (50) Experience. — Sinco joining tho Public Works Department Irrigation, at tho end of 1887 
1 have spent most of my time on tho open canals of the Punjab. I eamo to tho North-West Frontier 
Province in May 1915. I have had tho usual experience of a Canal Officer in oana! irrigation assessment 
work. 

3150. (51) Wheat versus cotton. — I thiuk that cultivators much profer wheat to cotton. Northern 
India is not very suitable for ootton, especially sandy soil localities. There is more export business in whoat 
than in cotton. Wheat is much less troublesome to cultivate. 

3151. (62) (a) Critical period in regard to water supply. — The critical poriod 'everywhere is, I 
should say, in September — October, whon water is required for maturing tho standing kharif crop and for 
starting the rabi, i.e., giving the land wator for sowing . If tho cotton aroa woro increased, there would becomo 
a diminution in tho wheat area. 

3152. (52) (b) Watering of cotton. — I believo that experiments for a cotton crop, as carried out for 
a wheat crop, have not yet been carried out. I have no reliablo information on this point. 

Engffi ^ ^ Statistics. — Details for tho Lower Swat Canal have been givon by Mr. Burkitt, Executive 

l f ri+^’ i a ^ Possibilities of expansion of area under cotton by enlargement of canals. — There is 
u ittle room for expansion in tho manner suggested, because tho monsoon ends by tho 20th September at 
latest, and on its cessation, tho fall of a river is rapid and usually there is very little wator to spare at tho 
criticaHime m September—October. ‘ - - - 

3155. (53) (b) Effect of enlargement of canals on area under wheat. — Such expansions would reduoe 
t io area, watered for sowing wheat because tho cotton area would bo incroasod, but there would he no 
increase in tho river supply to make up for this. 
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3150. (54) (a) Improvement in duty o£ water "by remodelling o£ outlets. — As up to the present in this 
Province, thero has been no real shortage of water, it has not been necessary to make any serious attempt 
to improvo the duty ; this will naturally follow now that tho Upper Swat Canal is also taking water and in this 
way from the samo rivor supply, two imperial canals, instead of ono will bo supplied. 

3157. (54) (b) Utilization of modules. — Modules or semi-modules will no doubt he of groat use in equali- 
sing tho distribution of supply between the upper and lower outlets on distributaries. 

3158. (54) (c) ESeet of remodelling of outlets in irrigated area. — This oan 'hardly he predicted at present 
in this prov.noe. There would be an inorease m the rob i orop, oliiefly wheat. 

3159. (55) Fluctuations in river supplies and their effects. — Tho increaso in the spring is gradual. 
The decreaso in tho autumn is somowhat sudden. I do not think this influences tho cultivators in their 

' ohoioo of a orop in any way whatever. 

31C0. (5G) (a) Utilization of wells for irrigation of cotton in canal areas. — Certainly wells could bo 
utilized of the sowings and final waterings of cotton would bo feasiblo on tho Palmrpur Canal, but to a small 
oxtent only as tho supply arrives lato and stops early. I have experience of American cotton ; and do 
not know its requirements but, according to the note given, river water would not bo available in time in 
tho spring and is likoly usually, to stop short too soon in tho autumn, so tho extra area, due to the utili- 
zation of wells, would bo likoly to bo small. It would be fairly simple to give waterings from wells to a 
considerable area but water in sufficient quantity for sowing would bo the difficulty. 

3101. (50) (b) Extension of irrigation under wells in canal areas. — Mixed irrigation is only likely to be 
feasible on tho Paharpur Inundation Canal. Thero are large well areas in the Upper Swat Canal Tract, 
but if this area woro to be put under canal irrigation, the wolls would go out of use. Mixed irrigation would 

.. not, I think, bo practised. 

3102. (56) (e) Tnbe wells. — I have had no real experience of tube wells, but I do not think that they 
would be of much use, as they are only likely to be used in places where thero is no canal irrigation, and in 
connection with and supplementary to ordinary wells, 

3103. (56) (d and e) Construction of weirs versus construction of wells. — The construction of weirs is 
possiblo in tho case of the Imperial canals in only one caso, namely the Paharpur Canals. If this could 
bo made perennial, thero would bo a great improvement in tho irrigated area. In the case of tho Paharpur 
Canal the construction of a weir is undor consideration. Increasing tho number of wells seems to be a 
practical difficulty, because they would have to bo worked by bullocks, necessitating an increased area 
under fodder crops, thus to a great oxtent defeating tho end in view. In the Paharpur Canal tract thero 
is also trouble on account of river floods and torrent floods rendering wolls liable to destruction. 

3104. (58) Cropping and causes affecting it. — On the old canals in this Province, I do not think 
that tho available supply has' anything to do with tho choice of crops grown. I cannot give any opinion in 
this matter about the Upper Swat Canal as tho irrigation in parts is developing very slowly. In any case 

“ lcharif must be affected by tho necessity for fodder crops. 

3105. (04) Suitability of water rates. — In this Province, tho water rates charged have no offect in tho 
cultivators preforcnco for a particular orop. In this Pi ovinco, higher rates than at present levied are re- 
quired in order to mako tho Upper Swat Canal pay and to enablo any new sohomes to be taken up. 


Mr. F. W. Cause colled and oxamined. 

3100. (Afr. Ashton.) Thero is practically no area under cotton on tho Upper Swat Canal at present. Wo 
have not fully developed irrigation on this canal as yet. On the Lower Swat Canal, it would be possible to 
extend the area under cotton. Mr. Burkitt has said in his written ovidence that “ since we irrigate cent 
per cent of our commanded area annually, an increase in tho area under cotton would mean an identical 
decrease of tho area undor wheat.” That is practically truo. Wo get a sufficient supply to irrigate cent 
per cent in tho North-West Frontier Province as against from 33 to 70 per cent in the Punjab. The area 
already irrigated is tlieroforo practically tho whole commanded area. 

3167. Thero is no hopo of a further increaso^on tho Paharpur Canal unless wo can make it absolutely 
proof from breaching by cross drainage flow wliioli wc are trying to do at present but tho people down their 
want rabi irrigation. They aro not vory keen on lcharif irHgation. We cannot give them a rabi supply at 
present. Tlioy get a lot of irrigation by flood water and the canal water is therefore more or less superfluous. 
Thoy could porhaps bo induced to oxtend their wells and thus secure irrigation. Thero are a few wells already 

qbut I am not certain whether they grow cotton under well irrigation. Thoy probably do so but tho people 
down thero do not appear to bo very keen cultivators. They only grow enough cotton to supply local needs 
at present. .No cotton goes out of tho Dcra Ismail Khan District into other parts of India. It is all taken 
away by tho border people. If the area undor cotton were increased, it would go over tho border and would 
not come to India. Colonel Blakcway, Revenue Commissioner, says in his note that a certain amount goes 
to Karachi when tho rates aro good onough but tho majority of it goes to Kabul through Peshawar. The 
border tribes are dependent on tho North West Frontier Province to a great extent for supplies as their own 
country does not provido much. Any surplus would, I think, go to the trans-frontier tribes and to Afghanistan 
rather than anywhere elso. Thero is no great demand for cotton. Wool would appear to be more important 
than cotton. 

3168. {Mr. Roberts.) ThcroareprospectsontheUpperSwatCanalforcotton. Irrigation has only recently 
started. Wo have not had much lcharif irrigation so far. On the lower parts of the Upper Swat Canal, I 
do not think there will ever bo any cotton. That is the maira area, which consists mostly of very sandy 
soil and tho Agricultural Officer has already given a very poor opinion of the soil. There are also other diffi- 
culties. The coarse grass will have to bo removed ; tho ground will have to be terraced and the water 
course may have to bo lined. Development in this tract- is likely to be very slow indeed. Besides thero 
aro no villages at present; tho villages aro situated in the tracts where thero aro wells and the villagers 
havo sometimes to go as far as five or six miles to get to this maira land. The Civil Department is 
trying to induco land owners to construct hamlets. It will not bo possiblo to develop the tract as quickly 
as it would have been if tho land had been Crown land. It is all private land and tho land owners have 
large areas of good soil watered by wells so inducement is necessary to got them to take to irrigation or the 
areas of poorer soil in tho maira tract. It has been suggested that Government should buy up all the 
land and then let it out but tho Civil Department w ould not accept that idea. If the land could be bought 
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iid and rclct the whole tract could probably be developed quickly. The upper part of the tract under 
the Upper Swat Canal has no such disadvantages. There we are getting a good deal of rain irrigation. 
We are not likely to get as good kliarij irrigation because the conditions are not so favourable. I think the 
country, in general, is not particulaily suitable for cotton but part of tho Peshawar Valley is famous for 

good^ootton. about tw0 per cent ot tho cultivated area of the province is under cotton.} For tho last 
two years it has been only one per cent indicating that there was not much demand for cotton. 'There has been 
a good deal of unrest since 1915. Developments have been delayed on account of political troubles which have 

affected the Upper Swat Canal. . , , , , , , , , 

3170. Wo would like to make tho Paharpur Canal perennial. We might then bo able to extend tho 
canal and so make it pay. We do not see any hope of this just at present. It is very difficult country. It 
has a steep slope and is very much cut up by floods from the hills. A perennial canal utilising the existing 
Paharpur Canal could not command the whole area between tbo hills and the river. It could only command a 
very narrow strip. To make a real paying project the canal would probably need to go right away down to 
Jacobabad. The schemo for making the canal perennial iB hung up for tho present. Thero was a -proposal 
to make it perennial by canalising tho Bilot Creek of the river Indus. Recently there have been changes 
at tho head of the Bilot Creek and it is silted up. I do not know whether our former idea of making tho canal 
perennial has been rendered absolutely impossible but it does not appear practicable at present. Tho Paharpur 
canal is now in rather a precarious condition. There are wells in the canal area many of which arc close to tho 
canal. On the right bank, floods come down and make cultivation precarious in tho l.harif. Cultivators 
would do rabi irrigation if they could get the water. The inundation supply docs not commence till May and 
is not much good for the rabi unless it is supplemented by wells because tho canal supply stops early in tho 
autumn. The Deputy Commissioner of Dera Ismail Khan was asked about tho prospects of extending irriga- 
tion below Dera Ismail Khan ; he said he was not very hopeful because the cultivators were such a poor lot 
and the land would have to be colonised. My predecessor proposed to extend tho canal a short distance only 
below Dera Ismail Khan and to make it perennial. At present it i6 a small canal only discharging about COO 
cusecs. As the upkeep of this canal is so troublesome and it docs not pay we should like to hand it over 
to the Civil Department, but I do not think they would caro to take it over. 

3171. There are many canals under the jurisdiction of the Civil Department. There aro such canals in 
tho Peshawar, Hazara, Kohat, Bannu and Dera Ismail Khan districts. They arc under the Deputy Commis- 
sioners. The Canal Department has jurisdiction over the Upper end Low er Swat Canals and the Kabul 
River Canal. 

3172. (Mr. Henderson.) I cannot say whether the land in Dera Ismail Khan is good cotton land or not. 
I have only been on the Paharpur canal two or threo times and do not know tho District. At present the 
ground is so subject to floods from tho hills that cultivation is rather a precarious business. Tho land bet- 
ween the canal and the river might bo made safe if wo can malcctho canal proof from breaches by torrent 
floods. The water would then not spread out so much over the country. Tho country between the canals 
and tho hills can not be protected in that way. I do not know- if there is a very largo area for tho extension 
of the cultivation of cotton. Torrent flow irrigation is done by bunds ; tho bunds break and deep ravines aro 
made in the land. Then a new- site for a bund has to be selected. This system of irrigation Bpoils tho land. 
It is a very difficult business. In fact, the trouble from these torrent floods was so acute during the Wnziristan 
expedition in 1917 owing to floods coming across tho Tonk road that a Committee sat in December 1917 at. 
Dera Ismail Khan to settle what could be done as transport was held up for days in going between Dora Ismail 
Khan and Tonk. The idea was to try and reduce tho overflow of floods in the Gomal river in order to protect 
the road. Incidentally that would help considerably in the case of tho Paharpur canal. Tho proposals wi'l 
not only safeguard tho road but also help the cultivators. Until such torrents can bo more effectively control- 
led, irrigation will be too precarious for valuable crops. 

3173. ( President .) I am not very hopeful of any alteration in the general character of agriculture, tho 
conditions of the province being so peculiar. Except round about Peshawar there are no facilities for manu- 
factures ; there are no ginning mills oxcept in Peshawar. 

3174. There is no colonization scheme on tho Upper Swat Canal. Tho land is all privately owned. Tho 
only Government land, I believe, consists of tho forest ral:hs on the Paharpur Canal. Wo givo water to these 
rahhs. They are closo to tho canal, i.e., between the canal and the river. Thero is nothing valuablo there 
in the way of timber at present. These raldis are used for grazing at present. Those small aroas could be 
colonized but I am not very optimistio about it. 


Mr. F. H. BURKITT, Executive Engineer, Lower Swat Canal Division, Nortli-West Frontier 

Province. 

• Examined at Lahore, January. 1918. 

Written statement. 

VL — Irrigation. 

\ 3175. (50) Experience. — I have had fourteen years’ experience of irrigation in general and also of 
irrigation under canals. I have had eight years’ experience of canal irrigation assessment work. 

3176. (51) Wheat versus cotton. — Cultivators prefer wheat to cotton for the following reasons : 

(а) Great wheat consumption for food inside the Province. 

(б) For tho last ten years, the price of wheat has been high while that for cotton has been variable. 

(c) Wheat can be stored for long periods. 

(d) Jn this Province, on canal land, heavy rain, if it occurs, greatly injures tho cotton crop ; the latter 

grows to stalk and yields little cotton. 

(c) The method of sowing wheat is easier than for cotton ; it can be rapidly sown on largo acres, and 
every zamindar is expert in the method. 

(/) In the case of barani (unirrigated) crops, wheat Sees with two or three good falls of rain while cotton 
requires five or six, ^ ^ 
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(g) In tins Province, wheat is harvested just when labour is most plentiful. Cotton, on the other hand, 
takes a long t-imo to harvest and it requires a lot of weeding when labour is not available. Tho 
expenses of labour are about one-fifth of tho value of tho cotton crop. 

3177. (52) (a) Critical period in regard to water supply. — The critical periods on the Lower Swat Canal 
and on tho Kabul River Canal aro April, September and October. There would bo less trouble if tho 
cotton area wore increased between April and October. 

3178. (52) (b) Watering of cotton. — Tho cotton is watered in June, July and August, and tho 
voluino of water required is one-quarter cusoo por aero per watering. 

3179. (62) (c) Statistics. — A separate statement is attached (Annexuro I) which gives statistics in the 
caso of a typical distributary on tho Lower Swat Canal. 

3180. (63) (a) Possibilities of expansion of area under cotton. — Tho supply in tho rivers would bo 
sufficient for a largo expansion of tho area under cotton during June July, August and September. Tho 
area under wheat would bo diminished. 

31?1. (54) Improvement in dnty of water by remodelling of nutlets. — A ten por oent. improvement could 
bo oflocted. Modules could bo used most effectively. No additional area would accruo without pumping. 

3182. (55) Fluctuations in river supplies and their effects. — Tho increase is gradual in April and tho 
decrcaso sudden in September. There is no effect duo to this state of affairs ; more wheat could be grown 
if the supply lasted longer in September and October. 

3183. (50) (a) -Utilization of wells for irrigation of cotton in canal areas. — In cases in which canals carry 
a supply for irrigation during tho summer months only, it would bo possible for tho sowings and final 
watorings oE ootton to bo carried out by irrigation from wells. A combination of wells and canals would bo 
foasiblo in tho part of tho Dora Ismail Khan district irrigated from tho Paharpur Inundation Canal. 

3184. (50) (b) Extension of irrigation under wells in canal areas. — There are very few woIIb in tho tracts „ 
served by perennial canals, but there aro numerous wells in tho area served by tho upper reaches of tho 
Paharpur Inundation Canal. Tho population is, however, too sparse to permit of an extension of wells hero 
unless colonists aro introduced. 

3185. (56) (e) Tube wolls. — I have no personal oxporionco of tube wells, but one is used in combination 
with an outlet from the Paharpur Canal. Their uso would be very valuable in this connection in tho Dcra 
Ismail Khan district. 

318G. (50) (d) Construction of wells. — There is only one canal which could bo improved, viz., tho 
v Paharpur Canal. Tho question of making this poronnial is being considered. If this improvement in tho 
Paharpur Canal is feasible at all, it will bo both cheaper and quicker than tho construction of tubo wells. 

3187. (57) Effect of enlargement of canals on revenue. — With tho present rates in force, an increase in 
the cotton area would mean no increase in rovonuc as the rates for cotton and wheat aro tho samo, and, sinco 
wo irrigate oent por cent of our commanded area annually, an incrcaso in tho area under cotton would mean 
an identical decrease of tho area under wheat. 

3188. (58) Cropping. — The following figures givo tho distribution of crops on an avorago holding of 100 


aorcs : — 

KhariJ. 

Sugarcane 6 

Vegetables 4 

Cotton 8 

15 

Foddor 5 

Miscellaneous 8 


Total . 4G 


/fait. 

Wheat 29 

Barley 10 

Millet 1 

Fodder 8 

Miscellaneous .... 2 


Total . 60 


Annexuke 1. 

Statement showing discharges and areas of different crops month by month in the case of a typical distributary 


of the Lower Steal Canal. 

January 95 

February 33 

March . . . . . . . . . ... • • * ' 124 

April . . . . . . . ... . . . . . • 120 

May ........ ...... 169 

Juno ............... 167 

July ... 176 

August 116 

Soptembor 134 

October 100 

November. . . 84 

December 96 

VOL. ID F 
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Annexube II. 


Average monthly area oj each crop. 


— 

Kuuur. 

Ham. 

Sugar- 

cane. 

Itlcc. 

Cotton. 

Maize. 

Fodder. 

Miscel- 

laneous. 

Wheat. 

Barley. 

Mustard 

Clo( cr. 

Mlsecl- 

lineou*. 

Jammy 








, , 

, . 

7,430 

8,223 

G43 

1,938 

0,183 

February 




.. 

.. 

•• 

• • 

•• 

•• 

7,440 

8,240 

043 

1,942 

0,100 

March . 





.. 

.. 

.. ^ 

.. 

.. 

7,410 

8,210 

G13 

1,942 

0,188 

April . 




2,120 


02 

•• 

•• 

1,593 

•• 

• • 


, •• 


May . 




2,493 

o 

1,830 

5 

23 

■1,231 

•• 




•• 

June . 





2 

2,130 

7 

84 

0,159 

•• 


• • 

•• 


July . 




2,409 

O 

2,157 

1,293 

348 




•• 


•• 

August 




2,409 

2 

2,137 

5,455 

584 

8,439 

.. 



•• 


September 




2,499 


2,157 

5,033 


8,4«8 

•• 

•• 




October 




2,499 

.. 

,, 

.. 

.. 


1,130 


59 

010 

2,213 

Z»oi ember 





.. 

.. 

.. 


.. 

4,237 

2,849 

101 

997 

3,883 

December 



. 

.. 



.. 

.. 


10,09S 


on 

1,531 

5,061 





Tho m 

\xlmum 

niT) lug c 

ipaclty o 

tlib (list 

i but ary 1 

i 210 cusc 

C3. 





Mr. F. H. Burkitt called and examined. „ 

3189. (Mr. Ashton.) On tlio Kabul River and Loner Swat Canals, the most popular crops arc (lie rail 
crops of wheat and barloy ; which aro about equally divided. In the summer they liavo sugarcane, Indian 
corn and jnar. A little bit moro than cent per cent of tho commanded area is irrigated. There is some liopo 
of replacing maizo by cotton provided you get a better market for cotton. Thopcoplc live largely on maize 
and they have to grow a largo amount of maize on that account. They would certainly give up maize if they 
could get a better market for cotton. Tho cotton that is produced is used mostly for local consumption. 
There is one ginning factory in Peshawar and a certain amount goes there. 

3190. Thero is any amount of water from May till tho beginning of Soptomber. April is a very variable 
month, you may have onormous supplies and, on tho other h'and, you may bo pretty Bhort of water till tho 
end of the April. October is a dry month. Tho river is distinctly falling in that month to winter conditions. 
As it is, we are short of water sinco tho Upper Swat Canal started. There will be a great shortage of water 
in the winter. I do not think that this sliortago of water will liavo any effect in gradually reducing tho area 
under wheat because wo shall be ablo by rotational turns to work it all in and also thoro is a largo number of 
district canals thoro, whioh, at first, will roquiro a lot of water. Wo shall gradually out thorn down to loss 
and less and improve tho canals. 

3191. There is always plenty of wator in the Kabul River Canal which irrigates tho right bank of tho 
river. The only appreciable way of extending cotton in that area is by pumping from tho canal in tho now 
area. It could bo done hydro-clectrically. Tho area that would come under cotton in this way would depend 
on how much capital was put into tho schomo. It is a matter of working out the. cost. I liavo half worked 
out a small scheme. I think it provided for about 10,000 acres at an oxpenso of two lakhs of rupees. There 
is no limit to the amount wo could pump if wo spont enough nionoy. I presumo tho present water rato would 
bo chargod. When funds aro available, it would bo worth wliilo to mako a dotailed estimate. 

3192. On tho Lower Swat Canal, cotton is watered in May — not before May. Tho sowing of cotton would 
clash with tho harvesting of wheat. Tho harvesting of wheat is very troublcsomo there, so much so, that 
Bomo zamindars have gone in for reaping machines owing to tho scarcity of labour. If more reaping 
machines were used, the labour omployed in harvesting of wheat could bo employed on cotton. Wo have a 
Very slack demand for water in April. Tho Upper Swat Canal is only just starting but tho conditions there 
will be exactly the same as on the Lower Swat except that tho Upper Swat Canal traot will be a drier tract 
than the Lower Swat. A good deal of land on tho Lower Swat is watorloggcd and tho cotton is not good 
there. It would oertain’y bo feasible to substitute pumping for flow irrigation in tho watorloggcd tract. 
No schomo has been worked out becauso it could not pay from tho Departmental point of view. 

3193. If the Paharpur Canal wore mado perennial, thero would certainly bo liopo of oxtending cotton 
thore. It might be made perennial but the trouble is that tho cultivators aro very baokward and very 
lazy and there is very little hope of that canal making a good show until wo liavo a hotter typo of culti- 
vators. The Paharpur Canal could be mado perennial by oanalising tho Bilot-Crcck, but tho slopo of tho 
country is very bad. The canal practically runs parallel to tho Indus. At tho head you arc away four 
or fivo miles from the Indus and furthor down tho river it is again within two or threo miles. Even if it 
wore extended further, unless it went down far into Sind, it would never command a big area. It is not 
a promising scheme. I think we shall make it flood proof in time. It would be possible to talco out a canal 
from the right bank of tho Indus near Kalabagh above tho w'oir surveyed for the Thai projoct but it 
would require a fifteen mile marginal bun d in the river costing something like two lakhs of rupees and there 
would have to be 200 miles of main lino before you could get any big area for irrigation under it. Tho cost 
would be enormous and the water rate necessary to moke it pay would be so high os to be prohibitive. 
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3194. Tho tract under the Lower Swat Canal ia very thiokly populated but the population on the tract 
under tho Uppor Swat Canal is very sparse and that is one of tho great troubles in extending irrigation at 
presont. Wo cannot get tho population. 

3195. I am going to put in Harvey’s modules on a distributary, the Hazar Khani branch. Wo expect 
that ten per cent, improvement will bo offected by doing so. If successful, the use of tho modules will be 
extended. Wo are putting them in but more with tho object of washing out loss that will be caused by tho 
Upper Swat Canal coming into full operation. Wo cannot do any more irrigation ; wo are irrigating our 
full area now. 

3190. I do not think thero is any hopo of tho extension of tube wells in the Dera Ismail Khan tract irrigated 
by tho Paharpur Canals ns a Government concern. There is certainly none at the present water rate. Tube 
wells would not give Government a sufficiently big profit. If tho area in which the tube wells were installed 
wore under the canal, it would mean that so long as the canal was flowing, the pump would be out of use and 
thoro would .merely bo a saving of fuel. Tubo wells and pumps could bo mado to pay by themselves only in 
parts which wore not touched by tho canals. Thore are a few big Hindu landlords around Dera Ismail Khan, 
tho remainder aro all small men. Thoy are not likely to put down tube wells except in tho near vicinity of 
Dera.Un tho Mardan Division on tho Upper Swat Canal, the subsoil water varies at present from 120 to 170 
foet below tho surface of tho canal, so it would be a big proposition to pump that height. There is no danger 
of waterlogging. The Upper Swat will never watorlog except in certain small tracts as the area it oommands 
is intersected by tremendously deep nullahs. 

3197. {Mr. Roberts.) On tho frontier, the country is suitable for cotton growing except in waterlogged , 
tracts. For tho general development of the country as much water is required as in the Punjab. The condi- 
tions are the same as in the Punjab. Wo Have an experimental farm near Peshawar, which lias educated the 
cultivators to a cortain extent. There is no farm in Dera Ismail Khan. That traot is very backward 
indeed, and it would bo essential to get another type of colonist there. A good deal of agricultural work 
is necessary alongside tho provision of irrigation. As to tho political aspect, colonization from the Punjab 
would not be liked at tho present time. The only hopo would be immigration from tho trans-frontier 
tracts but tho transbordcr people are very bad cultivators with tho exception of the Molimands. In tho 
cold wcathor wo can get to Dera Ismail Khan practically in a night but in tho hot weather it takes a day 
and a night as tho river has to bo crossed. Then thero is a journoy of forty miles up the canal jn a boat to 
get to tho headworks. It is very difficult to control from Peshawar. I consider tho tract capable of a good 
deal of improvement provided tho right typo of men as well as sufficient water could bo obtained. It is a 
vast plai^ untouched right up to Tonk. Wo could not do much except by well irrigation. There was a 
scheme to dam tho Gomal, but tho last Inspector Goneral of Irrigation condemned it as ho said it would silt 
up in 25 years. 

3198. {Mr. Henderson.) I know of no other way ofcoping with tho torrents which come down in the Dera 
Ismail Khan tract except by making a marginal bund, at some distance from the mountains with overflow 
weirs and sluice gates at intervals. It would bo necessary to have fixed lines for drainages and fixed lines for 
distributaries. Tho velocity of the torrents is tremendous especially in tho higher reaches and they also silt 
up tremendously. Thoy aro a very serious monance to the District. There would have to bo a very pukka 
system of high flood embankments to keep thorn away from the canal. At presont there is no natural drainage. 
If-you could oonfino tho nullahs to cortain lines, then you might bo able to do something. 

3199. {President.) Tho only frontier tribe who aro good agriculturists aro tho Mohmands. They have 
largely settled on tho Lower Swat Canal which is quite closo to their frontier. Tho people across tho Dehra 
Ismail Khan bordor know nothing about agriculture. They would not bo dcsirablo residents on our side. 


Mr. W. B. HARVEY, Executive Engineer, Mardan, North-West Frontier Province. 

Tins WITNESS WAS NOT ORALLY EXAMINED. 

Written statement. 

VI. — Irrigation. 

3200. (50) Experience. — I have about eight years’ oxporicnco of irrigation on canals, not including 
servico on construction of canals. IMiavo oxporicnco of assessment of crops on tho Lower Clienab and Upper 
Swat Canals. 

3201. (51) Wheat versus cotton.—' Wheat is generally preferred to cotton. 

Tho reasons given for tho preference aro — 

(1) Wheat is a food., 

(2) Wheat can bo grown in practically any sort of land, whioli is not possible with cotton. 

(3) Less labour is required for wheat than cotton. 

(4) Doublo cropping is possiblo on wheat fields while a clover only can bo grown with cotton. 

(5) Taking the straw into consideration," tho profit per acro*is greater on wheat than cotton. 

(6) Cotton is not as robust a crop as wheat. 

3202. (52) (a)' Critical period in regard to water supply. — Tho critical periods aro spring and autumn. 
In tho former season rdbi crops requiro water for ripening the grain and tho z aid rdbi and miana kharif 
crops aro boing sown. In tho latter season, kharif crops still require water and rdbi orops are being sown. 

3203. (52) (b) Watering of cotton. — Cotton is watered about four times, tho first watering being 
given before sowing in April, and a second after the plants have germinated. Rain will reduce the number 
of waterings given. 

3204. (52) (o) Statistics. — The channels in tho Mardan Division, Upper Swat Canal, have only been 
running for two or three crops. Figures showing relation between areas irrigated and water used aro not 
therefore of value. 

3205. (53) (a) Possibility of expansion of area under cotton by enlargement of canals. — Tho Swat 
River falls suddenly about the end of August. Tho rice crop in the Swat Valley requires to be matured 
in September and October as well as the kharif crop on the canal. No considerable increase in the size of tho 

F 2 
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•anal appears, there, to bo possiblo, sinoo although there would bo sufficient water up till August, thero would 
bo difficulty in maturing the crops in September anil October. 

3200, (54) (a) Improvement in duty o£ water by remodelling o£ outlets. — Provided equal distribution 
of water is onsured to nil outlots on a distributary, tlio duty of water would bo improved by forcing som° 
to bo more economical in tlio uso of water and giving others a steady supply in plaeo of a fluctuating 
supply. Jt is not possiblo to say to what oxtont, however, tlio duty could bo thus inproved. 

3207. (54) (b) Utilization o£ modules. — In my opinion a modulo or outlet, which always discharges 
a supply proportionate to tlio supply in tho clinnnel at any timo is what is wanted. Not a constant disohargo 
module. Assuming it to bo possiblo to givo a proportionate supply to each outlet, as suggosted above, further 
economy could bo obtained by measuring tho quantity of wator ontoring the distributary at its head accurately 
by motor or otliorwiso, and basing tho total demand in money for the crop on tho distributary on this measure- 
ment. Tho actual areas irrigated would bo measured, as at present, but the rates per acre charged would vary, 
depending on tho quantity of water used by tho wliolo distributary. An outlot which it is hoped will full'll 
this purpose is under test at Mardan. - 


3208. (64) (c) Efiect o£ remodelling ot outlets on irrigated area.— On this canal it is doubtful if 
zamindars would incroaso tho area under cotton for tho reasons givon in paragraph 3201. It is also probable 
that maize rather than cotton would bo grown. 

3209. (55) Fluctuations in river supplies and their offeots.— Tlio Swat River usually increases gradually 
in spring but decreases rapidly in autumn. Tlio rato depends, however, on climatic conditions. "The 
area irrigated up to dato in this Division is small and tho effoet of tho fall in tho river in autumn hns not vet 
been felt. 

3210. (56) (a) Utilization of wells for irrigation o£ cotton in canal areas.— There are a very large number 
of wells in this Division (Mardan). Tobacco, cotton, maize, and other crops nro irrigated from these 
wells. It docs not, liowovcr, appear praoticablo to combino oanat irrigation witli irrigation from existing 
wolls. A featuro o£ this canal is tho number of falls varying from two feet and bLx inches to ten feet on 
distributaries. 

3211. (56) (c) Tubo wells.— It would not bo difficult to sink tube wells at tlieso falls and utilizo tho 
power at tho fall to pump subsoil water into tho canal and thus considerably reduco the supply of river water 
required without altering tho sizo of channels. At tho samo timo, tho subsoil water level would be con* 

’ trolled. 


3212. (58) Cropping. — Tlio usual cropping adopted is shown below : — 


Pali 

Kharif 


Double cropping is, howovor, common. 



Acres. 

Wheat and barloy 

. ' . . 44 

Shaftal, peas, oto. 

22 

Maize .... 
Ohari, bajra, cotton, oto. . 

, on 

. ' .* 12 


100 


3213. General . — Irrigation in this division is at present undeveloped and it is not possible to say whether 
tho cultivation of ootton is likely to appeal to tho cultivators or not. 


Mr. S. WALKER, Executive Engineer, Malakand Division, Upper Swat Canal, Nortli-West 

Frontier Province. 

' * 

Tins Witness was not orally examined. 

Written statement. 


VL — Irrigation. 

3214. (50) Experience. — My irrigation experience on canals is as follows : — 


1901—07 

1907— OS 

1908— 09 
1910—15 
1915—17 


Sirhind Canal. 

Western Jumna Canal. 

Swat Canal. 

Construction. 

Upper Swat Canal. 

3215. (51) Wheat versus cotton.— Cultivators prefer wheat to cotton ns an irrigated crop for tho follow- 
ing reasons : — 1 

(a) Cotton requires special soil ; wheat can bo grown on most soils. 

(b) Wheat is less expensive to sow, cultivato and reap than cotton. 

(c) 'Deferring particularly to tho North-West Frontier Provinco, tho season lor sowing is the samo as 

in tho Punjab ; tho outturn is smaller than in the Punjab. 

' C<2) Pl °InotTer'wnd ° an bo d <>uhlo cropped in tho year, i.e., produco a Kharif crop of 

another kind. Cotton takes more out of tho land than wheat, 

(e) Wheat is a staple food. 

critic^Wiodiillth^™^ 0 ^^ ^ R^rring to tho Upper Swat Canal' the 

months mentioned • therf'Ln’ I ?P ton ? ber nw * October 15th.- Cotton requires a lot of water during the three 

titated for divertin'? the f™ t ^ < * ! | n f> er o fni ' ur ° 0l cotton at present and until permanent works arc ins- 
tated lor diverting tho river from tho northern channel to the southern change!. 
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3217. (62) (b) Watering of cotton. — Cotton is watered on tlio Upper Swot Canal ns below — 

One watering before rowing (between 15tU March and flint May). 

One watering two months ftfter Rowing. 

Subsequently n watering every fifteen days up f o ltd October (on the Upper Swat Canal ns it is a new 
canal on an old canal). 

The crop is over by the 15th October. 

(2) An average of three inches for each watering, more for tlio first two waterings less for the others' 
is required. 

3218. (55) Flncluntioos in river supplies and lliclr effects.— Increases and decreases are generally grndnal 
in the Swat River lint vary greatly from year to year. 'Die rest of the question does not apply to the Upper 
Knot Omni. 

3200. (50) (n) Utilization of wells for irrigation of cotton iu canal areas.— It would no doubt ho possible 
for the gamings and final waterings of cotton to he carried nut by irrigation from wells but it would require 
a very large number of wells worked by tbe ordinary country methods. Cultivators would be unlikely 
to construct and keep up wells on a tract irrigated in rummer only, for the purpose. 

3220, (SG) (b) Utilization of wells for frriga'tion of cotion In canal areas.— There are areas aggregating 
3*1 r.erts only under well irrigation in the Mnlaknml Division, Upper Swat Canal. Tho only other wells exist- 
ing are village and wayside wells. 

.1221. (5S) Cropping. — The tiroal cropping of a holding of K >0 acres is 00 nrres rah! and 10 acres Uiarif. 
Tho rot f D generally two-thirds wheat, one-third barley. The ihnr,f is generally two-thirds moire, ono-third 
oilier crops. 


IV.— Punjab. 

Mr. G. C. LAURIE, Supermlcnding Encincor, Western Jumna Canal Circlo 

Er.utiKr.rt at Lvnonr. Jakcary 7th. 1018. , 

Written /talanent, 

VI. — Ir.r.toATtoK. 

3222. (50) Experience. — 1 have had 25 vesr«’ service on Punjab Canals, out of which I have had more 
than ten years* actual experienre of firing in charge of Revenue work in division" and tub-divisions nnd about 
fix vear/to charge of revenue rirvb'-t. I have had t evrr.il ve ,rs’ experience of construction of canals and one 
vr- r of fecretnriat work. During my re-rvirr I h.avo had charge o( ordinary prrennial c.analR including both 
perennial and Hare'/distribut irh \ and I have a!»o had charge of inund.at inn canals, eanaln clae'rd as perennial 
but actually liable to clomm during the greater part or ev» n the whole of the winter on account of failure of 
river supply, and alra canals fe<l during U.anf only from a large reservoir, l-'rom the above it will he seen 
that I have had considerable experience of canal irrigation as practised in various forms in tho Punjab, 
including i‘.s*ea, m * n t work. In my evidence, however, I propose, unle«s it is definitely stated to the 
contrary to has' my evidence on tit* existing state of the irrigated area dependent upon the Western Jumna 
Cannal in the f-mith-eist enrner of the Punjab where I have spent the last.'} years of my pervicc. Tlio 
evidence however holds good in gent ral for the Firhiiid Canal r.lre which covers the tract next alongside 
the Western Jumna Canal area on its north wed borders where I sp-nt tho previous year of my Rervice,’ 
r,nd g-nrealiy sp-akuig it h >1 Is good for the whole of the Punjab. 

3223. (51) Wheat rereire cotion. — There is, in my opinion, no doubt whatsoever that tlio Punjabi 
cultivator prefers wheat ns a crop rather than cotton. The reason for this is not difficult to fcc, inasmuch ns 
his main food »iiph* Is wheat, an i lie fe-ds certain that {hero will always he a largo demand for it quite irres- 
pective of tho fact, that lie requires it for Ilia own consumption. Cotton, on tho other hand, is liable to consider- 
able fluctuation in price, and tho e-op itsrif is much more liable to damage from insect, poets, fihort supply of 
water. Or cxc'xx of r.atn than in (ho wheat crop, I have enumerated tlio three principal causes for liability 
to poornec* of return from .a cotton crop, and it the crop escapes from all threo of them it is still liable to give 
a poor return by low ruling price 0 f cotton when the crop comes to maturity. The cultivator, therefore, 
considers the wheat crop a* one which will give him fees tremble in maturing, not being so subject to insect 
pests, nnd not likely to lie damaged bv excc-s r.ain, as it is grown in tbe period of small rainfall, nnd more 
likely to givo him a reliable profit. The areas of there Us o crops on all canals in tho Punjab for tlio lari two 


yearaTor which statistics have been published are — 

I014-IG 

1015-10. 

1010-17. 


Acre'. 

Acre*. 

Acres, 

Wheat 

. 3,377,770 

3,011.218 

Not y-t publish'd 

Cotton 

. 1,000.070 

473,103 

Ditto. 

nnd on the Western Jumna Canal alone, the areas of principal crops have been— 



101-I-1G. 

1015-10. 

1010-17. 

Wheat 

. 201,705 

323,111 

300,007 

Cotton 

222,230 

105,221 

03,115 

Sugar-cane 

. 05,751 

50,107 

01,535 

Gram ........ 

91.50S 

GS,52l 

00,720 


Tim wheat figures in the above include barley nnd also mixtures of wheat and pram, or wheat and other fitib- 
fddiaty crape. The reason for the decrease in cotton area in 1015-10 and 1010-17 asms owing to failure of the 
river supply in the latter year, nnd to disinclination to put clown the crop in 1015-10 on account of low price 
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for cotton ruling tlion. TIic reason for the low area of wheat in 1014-15 was not owing to the extra large area 
of cotton that year, ns tho total culturnhlo area on tho canal is 2,315,077 acres, so that ample area remained 
for putting down wheat, but it was owing to heavy rainfall late in September amt also good rainfall in January, 
February and March which enabled an extra largo percentage of tho wheat crop to bo put down and matured 
without assistanoo from tho oanal. Tho above reason also shows another point which makes tho cultivator 
profor a wheat crop to a ootton one, for, in a favourable year, he can obtain a good wheat crop without assistance 
from tho canal and thereby save tho wholo of tho canal water rate, but with a cotton crop ho could never do 
this, or at any rate ho could nover got a good ootton crop by so doing though with Jack ho might get a moderate 
crop. Tho irrigated wheat crop in an averago year only represents about half tho crop and in a year of favour- 
able rainfall it represents considerably loss than half tho crop. Tho irrigated cotton crop, on the other hand, 
represents almost tho wholo of tho crop. It will thus bo seen that tho preference for wheat rather than cotton 
is very considorablo. 

3224. (53) (n) Possibilities of expansion of area under cotton by enlargement of canals.— In considering 
the question whether tho cotton crop is likely to increase if tho canal is enlarged, there are three principal 
points to ho investigated — 

(а) Is thero water in tho river at tho critical periods sufficient to permit of this ! 

(б) If so, is it worth whilo to enlarge tho canals so as to utilize this surplus 7 

(c) Is thero labour availahlo for ploughing for cott on crop in addition to harvesting tho wheat crop 

at the satno time ? 1 

As regards the Western Jumna Canal, tho supply in the river during the critical periods of September, October 
February and March is, one may say, usually short of demand, so that there would ho no advantage in enlarging 
the canal, hut, on the contnvy, a distinct disadvantage inasmuch ns it would bo increasing the loss by perco- 
lation and also decreaso doptli of water in tho canal and thereby necessitate constant heading up so ns to get 
water into distributaries, and this of itself is exceedingly detrimental to good irrigation results by upsetting 
regulation and the distribution of water. It would also ho useless to enlarge the canal \\ ithout also enlarging the 
distributaries, inasmuch as the canal is mado to correspond with the requirements of f ho distributaries, and the 
same loss of command and interference with good distribution would again take place in the distributaries 
The oanal, as it oxists, and this statement also holds good for all canals in tho Punjab in general is designed 
to take tho maximum supply which it can ho at all safely expected to get from tho river in nn average vear ' 
during tho critical month of October and also to such dimensions that tho river will supply, on an average 
a half supply throughout tho short supply period of tho year from December to March hotii inclusive Any 
enlargement of tho canal to groator dimensions than given by tho abovo would in tho long run ho detri- 
montal, although undoubtedly in somo years it might ho boneficial. As a matter of fact, however uhen 
tho supply availahlo in tho river during tho critical period is higher than tho disohargo allowed for in design- 
mg tho oanal, it gonorally coincides with periods of poor demand owing to tho very same reason, namelv 
recent rainfall, and thoreforo again thero would bo no advantage gained by enlarging tho canal. Inspection 
of canal supplies for tho last six years gives the following information on this point. In 1012, river supply 
could only give loss than half supply for oanal throughout February, March, April and May ; indent was 
novor mot till boginnmg of July and supply failed again from middle of Ootober. In 1913, river supplv 
oould only givo half supply throughout Fobruary and March and although higher in April and Mav tho 
indent was nover mot and ofton tho supply was far short of domand ; indent was complied with more or 
loss throughout Juno, hut domand was not high, and oven then thero wab seldom surplus water ; supply 
faded in tho middle of September. In 1914, supply in tho rivor was very short throughout February and 
rfvlr h ,’,n n tn U i°nM U °°“ d g f ° no ™ ,1 f bo ' not during April and early May, tlioro was no surplus in tho 

+w r ’ r ms t l ° 0otobor supply was good and tho demand was very small 

throughout tho month and nevor failed tdl tho last weok of November. In 1915, owing to rainfall in 

!!r r0 ‘’ donwnd ’T t!,roll £ 1 ‘ont and supply in rivor surplus, indont was moderate only 
m April and was usually met .though thero was usually no surplus in river ; supply in river rose in May 
and gave surplus water hut fa led again on 22ud October. In 101G, river supplV was oxcceiUngly short 

n nfS!™” 1 ' 5 ’’ 5 r c and 5r<l y’ und nover roso til! second week in Juno ; supply was 

ampio in October owing to rainfall ami never failed till 20th November. In 1917, supply was vervshort 
throughout February, Maroh, and April and indent was nover met up till tho latter half of Mav • ‘supply 

ernal'mv raW- 0V18 10Ut ° • ““'l Novombcr °' rhi B to rainfall, hut domand was very small indexed’ amftho 

canal soveral times remained closed ; supply in rivor foil below full supply of tho canals from berinnintrof 
December, but owing to low domand tho indent could still bo complied with. It will thus bo seen tlmt S on 

ruiy°’;n e ^n J, T na •° M 1? ’ th £'° ! 0 no S ?°P° for iucrcnabl S wea of long-stapled cotton by enlarging tho 
c nal, inasmuch as m tho critical months of February, March, April and October thero is as a rule no 

iSSS-- ~ « sssstsis'SS 

mmsrnmmm 

SYrlc^ 

also not in October to enable large a® 7 T P ?‘ y - m t! *° rivor in Fo or Mnrcb **d often 

in enlarging the canal • on the confrarv +),,>' o,-,i • ^° n .°. bo irrj 2®ted, and there would thoreforo bo no gain 

wliicli is tiio more important crop and is lU-elv ° * 10 crinr *f "’Quid bo detrimental to tho wheat crop 

for this purpose in Fobruary anti March tl, L remfUn 50 j ov ' cn when water is surplus in tho river availahlo 
sowing m April, y a, » d Marob > there would usually not bo any labour available for ploughing and 
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3225. (59-03) Lining o£ Canals. — Tli'o question of lining canals, however, is on a separate footing alto- 
gether. Hero wo do not roquiro to obtain a greater supply from tho river. With lined canals, we eliminate 
a very largo peroontago of tho heavy percolation losses in the canal channels which, under existing circumstances 
aro purely wasted. In any new canal projocts, the question of tho advantage of lining the channels should 
undoubtedly bo considered. Tho subject is largely a financial one, and I am unable off hand to say how tho 
figuros would work out. It would depend largoly on tho size of the canal, and tho facilities for carriage of 
materials, and supply of water for masonry, and would vary largely with different projects. As regards 
existing canals in tho Punjab, there are great difficulties in tho way of now lining thorn, as closures can seldom 
bo obtained and then only for short periods which cannot bo definitely forotold beforehand. I think I am 
right in saying that recently at a canal olosuro on a certain canal over 10,000 men wore collected for the work 
of lining and that thoy wero able to work for about twenty days only and did little more than one mile of 
length of tho canal and that, even in that length, tho work was found to bo unsatisfactory on account of tho 
rush with which tho work had to bo done. On tho Western Jumna Canal, winter closures havo been 
possiblo only in tho year 1915 during tho last six years and then only for a fortnight once and ten days 
again lator on, and it is ovident that lining of the canal main channels could make very little progress. 
Tho bed of tho main lino is also below subsoil spring level for almost tho whole fifty miles of its length, 
and lining tho oliannel under suoli circumstances becomes further complicated and more costly. On tho 
Western Jumna Canal, olosures aro made more difficult to obtain than on other canals in the Punjab owing 
to tho very largo percentage of tho total area which consists of tracts whero winter rainfall is seldom 
oxporionced, oven whon rainfall may bo fairly heavy in more northerly tracts of the Punjab. It would 
therefore ho exceedingly difficult to liuo tho main channels and although it might bo possible to line tho 
distributaries it is doubtful whether this by itself would repay cost, as the principal source of loss is 
from the main channels. I' havo personally had very little oxpericnco of lining work, though I haVe 
carried out tank experiments and dealt with projects for lining channels and had charge of channels 
( which had had experimental lining. Tho lined channels) which I havo had charge of, were lined in the 
early days before much of this class of work had been done, and though they cost a lot of money to lino, 
and tho lining did good for a year or two, it soon lost its efficiency, and, finally, I believe, these linings 
woro considered- as having failed altogether. Except in very exceptional circumstances, I fancy that it 
would not pay financially to lino, distributary channels, though of course it might pay indirectly owing to 
incrcaso in prosperity of tho country. It might bo useful to take up several average sized distributaries 
on tho canal whero irrigation has boon fairly steady and see what increase of irrigation was got by lining 
them, tho supply at head being kept ns hitherto. It would bo necessary slightly to enlarge the outlets in tho 
head reach as well as to lino tho channel, ns otherwise the tail outlets would gain the wholo of tho advantage. 
Tho question of lining of canals is, howover, still under experiment in tho Punjab. It is very easy to spend 
a very largo sum of money on it, but most of tho initial experiments hove not turned out very successfully, 
and it is dcsirablo to movo cautiously in tho matter. In most countries whero irrigation is done, tho canals 
belong to tho persons who own the land, and under such circumstances tho return on tho cost of lining is consi- 
derably greater. 

322G. (54) Improvement in duty of water by remodelling of outlets and use of modules.— Tho Com- 
mitlco raises tho question of whether duty of water on canals can bo improved by tho uso of modules 
and by equalising tho distribution of tho supply. There is no doubt that improvements can bo carried out 
in this way, and, I think, I may say that tho offorts of the Punjab Irrigation Department officers are 
unceasingly omployed in dealing with theso subjocts. These subjects are, howover, ones which do not 
specially concern cotton, but conoern all crops on tho canals ; tho improvements in this lino are more 
likely to improvo tho wheat crop than tho cotton crop, as tho advantages will bo obtained at tho critical 
periods and throughout tho winter, which aro tho poriods of wheat irrigation, whereas during tho greater part 
of tho cotton season water is surplus. 

3227. (5G) Wells. — Tho question of wells is also one with which many other matters aro concerned than 
the increase in tho cotton area ; wells usually exist in reasonable numbers whero tho depth of subsoil spring 
level is not too groat, but where tho depth is nearly 100 feet or in somo cases even more than 100 feet as 
happens over a largo percentage of Western Jumna Canal area, it is too costly to construct and to work wells 
for irrigation to any largo extent, and tho cultivators would rather migrate elsewhere if oircumstanccs mado 
it necessary for thorn to depond largoly on -wells. It is possiblo that by enforcing more dopendenco on wells 
in areas whero spring lovel is high, wo could obtain more canal water for sending on to areas where spring 
lovol is low ; but this amount of interference with existing water rights would probably give rise to serious 
complaints owing tonnhancing tho cost of cultivation in tho areas of high Bpring lovel. As regards tho benefits 
to bo obtained from tho uso of tubo wells, I am not prepared to offer any opinion, but I fancy I am right in 
saying that they have not been found to be of much uso in tho Western Jumna Ganal tract. Generally speak- 
ing, I think that if landholders wero to incrcaso tho number of wells, the benefit from them would go moro 
towards tho wheat crop than the cotton crop, at any rato thoy would bo used principally for maturing tho 
wheat crop in spring though, possibly, tho cotton crop might get tho benefit from them in October, as thero 
would still bo liopo of rain for ploughing for tho wheat later on. Tho working of wells however means tho 
upkeop of a largo number of bullocks and theso havo to bo fed throughout the year whereas for several months 
J.\\ monsoons and also at certain other seasons, thero is very little work for them. . In considering the question 
of irrigation of wheat or cotton by wells, ono of tho main points to bo borno in mind is that if thirty acres of 
wheat depended on a woll in tho rabi season it would bo sufficient to keep the well working steadily and give 
tho various fields water by rotation of ono watering every six weeks or oven overy two months ; but in the caso 
of thirty acres of cotton crop depending on a well, it would bo necessary to give waterings at much shorter 
intervals in the event of no rainfall, and in thexvent of nltemato periods of rainfall and drought the whole 
of the thirty acres would require tho irrigation at ono and tho samo time during tho periods of drought. For 
this reason it will be seen that wells would bo put down by cultivators more in connection with benefit to the 
wheat crop than to tho cotton crop. As regards tho values of theso two crops on this canal, I seo that tho 
Department of Agriculture, Punjab, in statements in thoir Annual Report, give expected average outturn of 
unginned cotton (deehi) as G|- maunds in Hissar, Rohtak, and Kamal Districts per acre of irrigated crop 
and normal value per maund as Rs'. 7| ; this gives average normal value of outturn as about Rs. 47 per 
acre for deshi cotton. Wheat, on tho other hand, is entered as thirteen maunds average normal outturn 
and normal value per maund as Rs. 3-8-0 or average normal value of outturn as about Rs. 46-8-0 per acre. 
The difference is therefore slight theoretically and depends upon the ruling price per maund for the respeo- 
tiro produce. The water rato charged was Rs. 4 per acre for oither crop up to 1st April 1917, but from 
that date the rate for wheat has been increased to Rs. 6 per acre. 
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3228. (58) Cropping and causes affecting it. — The distribution of crops in holdings of 100 aores varies 
considerably with tho soil and flic quantity of tho rainfall and the percentages of the area for which annual 
irrigation allowance is mado. In nn area where rainfall is scanty, as in the Ilissar and Rohtalc Districts, the 
cultivator has to arrange to grow enough irrigated fodder crops for tho requirements of his horses and bullocks. 
In a tract in which rainfall is usually sufficient ns in Knmnl and Delhi Districts, ho can arrange either 
to grow this fodder bar an i (unirrigated) himself or else buy it from other persons close by who do grow- it 
barant. In tho event of his deciding to do tho latter, he can then put down a larger area of better class crops, 
sugar-cane, rice, cotton and indigo, in tho hopes that, with tho assistance of rainfall, his Bupply of irrigation 
water will bring all to reasonable maturity ; in tho ease of rainfall failing, a certain number of these crops 
will probably fail as he will not, in all probability, bo able lo make tho irrigation supply suffice for all, oven if 
ho can get assistance from one or more wells. If, however, tho early rainfall fails, ho will probably put down 
fodder crops at tho earliest opportunity if rains are received later in tho year, so ns to obvinto having to buy 
fodder at high rates. Taking an average holding on Western Jumna canal, for whioli fifty per cent, annual 
irrigation is proposed, tho probablo annual crops would bo in a 100 aoro holding ns below: — 

20 aores irrigated wheat, • i 

5 acres rabi miscellaneous crops irrigated, 

20 acres unirrigated wheat. 

10 aores cotton, 

5 acres sugar-cano or rice, 

10 aores irrigated fodder crops, 

5 aores irrigated oilseeds, 


10 or 20 acres unirrignted fodder crop according to rainfall, 

15 or 5 acres lying fallow throughout tho year according to rainfall. 

In light soil, gram would take the plnco of wheat, sugar-cane and rice. 

Tho distribution of crops is not much affected by tho water supply, but more by the rainfall and the soil. For 
instance, where soil is very light, gram will take the place of wheat, and no sugar-cane or rico will bo put down, 
but extra areas will bo watered and ploughed ovor several times during monsoons in anticipation of sowing 
them with grain later on. Tho gram will, in fact, ho approximately equal to or even greater than tho areas 
given above for wheat, sugar-cano and rico ; if wells nro deep and not much used, possibly tho area of fodder 
crops will ho also less and their place also taken by gram as it will be unnecessary to provide for feeding bullocks 
for tho wells. In years of heavy rainfall, tho area of irrigated w heat nnd fodder crops will he less and the area 
of ummgatcd crops correspondingly increased, and tho area left fallow at! the year round will decrease nnd ' 
bo largely under wheat nnd fodder crops. In years of short water supply in the canal, the only difference 
would bo a reduction m area ol irrigated wheat and fodder and possibly, though not necessarily, a correspond- 
ing increase in unirrigated wheat and fodder ; tho produce of such crops per aoro in a year of poor canal 
supply would however be poor, as if canal supply is poor, it necessarily follows that rainfall also has been poor, 
loor rainfall m tho preceding year increases tho prieo of fodder mid (ends to increase (ho area of fodder cron 3 
put down m tho next year. These differences therefore depend more on rainfall than on canal water supply. 
The cotton area, on the other hand, would usually bo fairly steady, unless tho area was interfered with by 
external matters suoh as fall m tho prieo of cotton, or high price of seed ; cotton, os a rule, is not grown depen- 
dent on rainfall, but on canal or well irrigation. I nm not of opinion that tho ordinary cultivator studies tho 
subject of rotation of crops muoh, but he undoubtedly selects crops according to local soil, nnd will sow sugar- 
cane and rico in low* damp sito and wheat on higher gtound. 

( 52 ) Watering of cotton.— The first watering before ploughing for cotton crop requires to he a 
fair!} deep watering, and, allowing four inches depth for this over the wiiolo area, we obtain 14,520 cubio 
feet water per acre j considering, however excess, depths given in some parts and loss in getting water from 

****"7 f 1 Ca | d \° tho ficld ’ "Sl u “J amoun * M "nfer required at Uio distributary head is not less than 
_o,000 cubic feet water per acre. To tins must be added loss between canal head and distributary head, and 
wo obtam actual requirements at canal head as 28,000 cubic feet per acre of land lo bo ploughed or 
expressed differently, ono ciisco running for a day of 24 hours at (ho head of tho canal will be sufficient for 
laying down tlmco acres of cotton. In February and March, as above shown, this supply 
S ity obtained on tins canal and circumstances arc therefore not favourable on thb canal for long- 
staple cotton requirements. In May and June, however, when required for deshi cotton sowing tho suiipfv 
is more likely to bo obtainable. The same state of affairs okls regarding Urn final wai^ ^ 

period afwlTcfwaLmg Tran J*? “ n "‘ pl °- BUpply and Uo iiv “ hl ° experienced Tho 

penoos at wlucn watering is required ate about once in three nooks, unless rainfall is received but as a 

” c " SuiXtaisr. 

/ eqi ! r0 , y ab ° ut half the abovo amounts of water. I attach, as requested a statement nf 

anf 18 ^fvq^u'clfniroma^ion^ran^tho^talfatk^'butsuef tw^hojviro *thoy 
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Aitnex 

Statement showing monthly flow of the Butana Distributary for 

( Culturablo commanded area . 
Butana Distributary . . . \ Proposed annual irrigation . 

( Authorized full supply 
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Annex 

Statement showing monthly flow of the D izida Distributary, Karnal Division, 

Culturablo commandod area 
Proposed annual irrigation . 

Authorized lull Bupply . . . 
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Subsidiary statement showing monthly area of 'principal crops irrigated on 
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uke in. 

Western Jumma Canal for Ike past three years, 1914-15 to 1916-17. 


Acres. 

29,471 acros. 
14,735 „ 

99 cusecs. 


[Continued. 
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f ‘ Air. G. C. Laurie called and examined. 

3230. (President:) Wo have been considering for a good number of years n-bother the supplies in the 
tTumna could not bo increased. The Sards Ganges schemo fell through bccauao the United Provinces Govern- 
ment was not prepared to give the water. There was also another scheme for a dam on tho Jumna which 
fell through because we could not get proper foundations.- For a high dam it is very necessary to havo a 
first class foundation and wc could not get it. The project was investigated at great expense : a special sub- 
division was formed for it but tho idea had to ho given up. Now there are some schemes in connexion with 
the Sutlej which arc somewhat complicated. The proposal is to construct a dam on the Sutlej so as to got 
extra supplies for the Jumna area. The principle is tiie same, tliohgh not exactly the same, as the triple 
project which has been reoently carried out. It will take off the Sirsa branch from the Western Jumna Canal. 
The Sirsa branch is not the main cotton area. Tho Hansi branch is the main cotton area. As a matter of 
fact, during the last three or four years since the war started cotton has gone down tremendously on the 
Western J umna Canal. One year there was an absol uto failure of water. The supply was the lowest on record. 
The year before, when tho war started, the zamindars were advised by the civil Department officials not to 
put cotton down. The area went down from 2J lakhs to J lakhs of acres. It was recovering this year. In 
1914-15, tho area w as 222,330 acres, in 1915-1916, it was 105,221 acres, in 1916-17, it was 93,115 acres and 
in 1917-18, wo had 1,50,000 acres but tho crop was uncommonly poor on account of tho excessive rainfall. 

I do not know what will happen next year. We have had three bad years. The first was owing to the price 
going down. Tho zamindars were advised not to put cotton down and they tried indigo instead. Tho next 
year there was very low supply in the river. This year there has boon excessive rainfall. Prices are very 
high this year and so the people who got a poor outturn got a fairly good value for it otherwise there would 
have been a complete fiasco. 

3231. (Mr. Ashton.) There is not the slightest chance of putting down earlier cotton, f.c., long staple cotton 
on the Western Jumna Canal. It would not be successful more than once in six years at the very outside 
on the present water supply. If we make the now dam on the Sutlej, we shall remove the Sirsa branch from 
the Western Jumna Canal but we shall also make equivalent extensions on the unirrigated areas. Tho two 
will balance: wo shall not 'get any extra water. We are very short of water on tho Western Jumna 
Canal at the time long staple cotton would bo sown. 

3232. Tho lining of canals depends absolutely on ciroumstances, such ns the cost of material and the 
cost of the carriage. Wo oould not line the main canal, because we could not got tho closures as so much 
of tho area under the canal has a very short rainfall and so we oould not close the canals in order to line them. 
We have a very largo percentage of places like Hissar, Rohtak, Jhind, Patiala, where tho rainfall is practically 
nil m the cold weather. S owe oould not get canal closures during which the work oonld be oarried out 
that is one of the mam troubles on the Western Jumna Canal. 

3233. As to running a greater supply than the authorised maximum by strengthening weak places, our 

present trouble is to got a full supply to run. We have a very poor supply head to tho canal at Dedupur 
where it crosses the Sotnh A nfiah. The work was put in a hundred years ago and has been patched up to modern 
requirements. There are proposals to put an up-to-date level crossing there which null cost about twenty 
, 13 of The estimate has not yet been sanctioned by the Government of India but the schemo hns 

been generally approved. At e shall bo better off then but the difficulty is, as I have stated in my written 
evidence, that we do not get our full supply which is 6,430 cusecs. AVhen wo do get it we do not want it. 
ih t ,i ^ Jl ! rana Canal '? 80 Sltuated that if you can get water you generally do not wont it, as it means 
i W, ; h tf 0 rv b , eCa t vorylieavy ra,aiaU ’ “Cd so people do not want canal water. The percentage of irriga- 

n n the AA estern Jumna canal varies from branch to branch and from distributary to distributary. It 
was only recently laid down definitely and used to be rather haphazard. Our maximum is on two distribu- 
tanes in Hissar where it is 7o per cent, but otherwise it varies from 33 to 50 per cent. An increase in the 
percentago would mean an meiea.se m the discharge. We had to keep it doivn because we had not sufficient 
* 0ver , h . e e reatcr P art of , the ar e a . «»e percentage is 33 which is very low. To increase tho percent- 
Anm«t arl thf *° e ^ ar ^ ethe rirer as the Canal is meant to take ivbat tho river will give. July and 
loStt J! when avo oan depend on a full supply from the river and generally in' those 

l olr, 32 tf' °i ! en F? es , ' el | S and P um P s on wells Avould certainly benefit the rabi crop but they would also . 
£ B “ SUpp!y in F^ry, Marl and April, before the ca„alfa“ntg 
rnTasTScoStl^ 18 a S^erel agneultura! problem. It depends on the zamindars, and they 
« a ™ 1 *: consider it worth while to put down pumps. The water table is very low over the creator 

Of the tmnr ^ tCrn Jumna , Ca " a ‘ tract 16 g° es do ™ to 150 feet in some parts. Over the ater Sion 

or thirty feet The^Srion °«f £* P o rt3 f ^ KarnaI Mstriot water is mailable between twenty 

depth. > 1 f t f iG mh - B0d water is outside the soope of practical politics, oiving to its 

the river the sumfiv^oes unX' 12 onn J iS 777^ '' noreascd by fre;d ’<=ts. AVhen there is a freshet in 
that dav bv neariv ?nnn Z ’T CUSe08 . s0 „ r tbat il fresbet ™ce in six yearn raises the yearly average for 
oould only givcMrss fiian haU the V ^tically non-existent. In 1912, the river supply 

never met until the berinS of Julv Ind'tT tbro } , g bo .’J t February, March, April and Mayj the indent Avas 
sunnlv in the river f ^ , . y an d the supply failed again from tho middle of October. In 1914, the 
ho met during April and earivMav W ?Ut and March, and though the indent -could generally 

rainfall in February and Slarch riw T "° X P \ US m * he rivor U P to tbo 10th May ln 1»M. owing to . 
the indent was ^ nnd tbere a sur Plus supply in the river ; 

that month : the supply in the river 7 < el th , ere ' vas usunlly 110 surplus in the river during 

In 1016, tho river supply was cxcZhZZ) **7 S 7° S "T " ' "' atcr bllt failed again on 22nd October, 
been no closure in Affiv except tIl J ou S houfc , February, Slarch, April and May. There have 

carry out urgent work* Wc oniv close in Ar s "hen Ave closed for five, seven and ten days respectively to 
cannot get winter dosurcs » /^te.necwsity. The d.fficulty is that we 

and so tho indent is very small A vofottnhl t ^i for a . fe "‘ days . ln Jr ? y when there has been rainfall 
my Avritton evidence is that we only got two tkbdXf’thT * m °° ni f esion with the diagram submitted with 
hns a right to the remaining one-third. ld of the supply m the river. Tile Eastern Jumna Canal 

the other on tho Lower Sutlej'iffiundation'lMnajJ 0 7^*’ j ourof which Avere spont on the Sidhnai Canal and 
1 lnundaUou Canals. I constructed a largo part of the Lower Jhelum Canal but 
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I loft shortly after it started work. I was not there after the tract had been colonized but only in the initial 
stage of irrigation. I suppose cotton is safer in the v, cstern -Punjab than in the eastern, i.e., on the Sirhind 
and Western Jumna Canal. This year was a year of excessive rainfall. That of course, you would not get in 
Multan but there you get more attacks by locusts. My experience of Multan District was some years ago. 
The damage duo to locusts in Mult an Distriot was enormous in the old days. The main reason why cotton is 
not popular in tko oastern Punjab is not untimely rainfall. I should say that insects do the worst damage. 
If thero is short rainfall, there are insects and if there is excessive rainfall, the crop is damaged by it and 
the cotton is only well matured if you happen to get the intermediate state of affairs. 

3237. J have not had any experience of American cotton. I see that ordinary deshi cotton on the Lower 
Chenab is sown early in April but on the Western Jumna Canal they sow deshi up to the end of June and the 
beginning of July. As regards the possibility of sowing American cotton in May on the Western Jumna 
Canal, as a rule, though not always, thero would be'suffieient water in May. Barring sugarcane, there is very 
little to compete against cotton in May. There is some scope for cotton sown in May if it is found free from 
insect pests. 

3238. (Mr. Henderson. ) As regards the danger of sub-soil water rising, over the greater part of the Western 
Jumna Canal tract wo should only be too pleased if it did rise There is only a small area which we are treat- 
ing for damage and. except for that, I do not think there is any danger. It is very high in the neighbourhood 
of Delhi. We have reduced tho water supply near Delhi for that reason The depth depends on proximity 
to the canal. In some places inn well quite close to tho canal, the depth is only ton feet while in one away 
from tho canal it is thirty feet. Thirty foot is about tho depth at which wo should like it to be. I consider 
that fifteen feet is a dangerous levol. It moms that the wator table is distinctly rising. “ Shora” comes 
up to tho surface and tho soil becomes poorer. It is not absolutely dangerous until it. rises to ten feet. Then the 
crops begin to givo poor results. Tho danger area on Western Jumna Canal is, of course, only very local, but 
it is a matter of great importance to the people who own the particular plot of land. In Egypt, there iB a very 
large drainage system. As a rulo on tho Punjab' canals there is not a large area which is waterlogged. There 
used to bo in former days. For instance, tho original alignment of tho Western Jumna Canal vent 
through very much lower land and there is no doubt, if you read the reports of those days, that people were 
dying as a result of it all over tho Karnal district. The Cantonment was moved from Karnal to Amballa 
because the former place had bccomo absolutely insanitary. There was a very important Commission on 
the subject. Tho canal was reconstructed at great expense. Now it is sanitary. The population was 
dying out ; there wore very few children born. Thcie is some very interesting correspondence on that 
subject which tho Chief Commissioner of Delhi had reprinted recently. 

3239. (President.) This was about 1870. In that case, owing to the seepage ‘the whole spring level rose, 
and got very nearly up to ground level. The canal was an inundation canal and in thoso/lays had no masonry 
head so that tho water could not be controlled properly. 

3240. (Mr. Henderson.) On properly regulated perennial canals, the area affected by waterlogging is 
generally very small, and it is simply a local matter. It means a considerable loss to tho owners of that 
particular tract but tho tract offcoted is generally small. 

3241. In April and May, want of labour is a great difficulty owing to all labour being employed in tho wheat 

fields. Evon if cotton wero more valuable than wheat, I do not think it would take tho place of wheat in 
the Punjab. Thero will always bo a preference for wheat. The area under wheat over the whole of the 
Punjab including tho irrigated and unirrigated tracts is six or eight times as much as that of cotton. I think 
six maunds rather too high an estimato of tho average outturn of cotton. Thero was nothing like that this 
year. i 

3242. (President.) In regard to the remark in my written evidence that tho enlarging of the canal would 
be detrimental to the wheat crop, which is tho more important crop, and is likely to remain so, I would explain 
that if tho canal were enlarged with tho same amount of water running in the cold weather, we should have a 
broader canal with less depth and therefore w r o Bhould have to head the water up so as to get it into tho dis- 
tributaries. If you head tho water up, you lose a great deal of it and it interferes with tho proper regulation 
of tho canal. It is no use enlarging tho canal unless you oan also enlargo the water supply and that you 
cannot do on tho Western Jumna Canal. 


Mr. E. R. FOY, Superintending Engineer, Sirliind Canal Circle. 


Examined at Lahore, January 7th, 1918. 

Written statenienl. 

, YL — Irrigation. 

3243. (50) Experience. — I have twenty three years, of which ten years being on “ construction ” and 
on leave, thirteen years may bo considered entirely devoted to irrigation work. I have experience of 
canal irrigation assessment work inasmuch as an irrigation officer of the Punjab has to fix values of crops 
in assessing kharaba (crops which fail to mature), and fixing classes of rates, to particular crops. My replies 
refer to the Sirhind Canal only ; other officers will speak of other canals with which they ore connected. 

3244. (51) Wheat versus Cotton. — I am unhesitatingly of opinion that cultivators prefer wheat to cotton 
as an irrigated crop. The reasons are — 

(a) Wheat provides both grain and fodder for cattle. 

5) Wheat can bo sown on tho wadh of maize of which there are large areas. 

(c) Sowing time for cotton comes when they are busy on harvesting largo areas not only of canal wheat 

. but also barani (unirrigated land) ; of the latter there are small areas on the dry tracts of colony 

canals. 

(d) Cotton requires more labour, and is more liable to diseases and total failure. 

(e) Tho soil on tho Sirhind is generally light and sandy and tho southern portion or three quarters of 

the irrigation tract is subject to heavy sandstorms, and young cotton in May and June is buried 
-in scorching sand. 
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3245 (52) (a) Critical periods in regard to water supply.—' There aro two critical periods— 

(i) In March and April— when no water is available in March till 10th April for cotton sowings all 
V being needed for maturing rabi. After 10th April, there would generally be ample water for 

cotton sowings. . 

/ji) j n September and early October in a dry monsoon and low river, there might not bo enough 
' water in the river to mature largo areas of cotton and also give rabi sowings. This might occur 
in about one year in four. 

3246. (52) (b) Watering of cotton. — Rauni or first watering of four to five inches beforo sowing would 
be required in early April. But in the Ludhiana Division, they habitually sow late, oven in June, so that it 
should not flower till the rains break, and so avoid the boll-worm. 

Second watering three inches, twenty days or so after sowing. - _ 

Third and fourth waterings, caoli of three inches before flowering. 

Fifth watering of three inohes in September after flowering. 

3247. (52) (e) Statistics. — Statistics are put up (Annexures I — IV.) They aro very instructive and 

show — ~ ' 

(i) The almost total cessation of cotton on British Branches following a good year. The cause was 

the panic caused by the war. The price of cotton at end of 1914 dropped to such a low figuro 
(I think from Rs. S to Rs. 4 per maund) that people got frightened. In 1916, there was a 
marked improvement, and, in 1917, it rose again to 49,215, but unfortunately the heavy 
monsoon has damaged nearly all of it. 

(ii) More cotton on Nativo States Branches than on British Branches. The causes are said to be— 

(а) Smaller holdings on Native States Branches inducing sowing of cotton as a valuable return on 

small areas. Fodder can be sown with it (such as moth) and senji can be Bown on the wadh 
giving fodder and also as a fertilzer. 

(б) Spring level is high in the upper reaches of the Native Branches and conditions are those of 

the Ludhiana District where cotton is grown. 'Ten miles below Barnala, the spring level 
is low and conditions are those of the Forezepore and Bhatindo Divisions, and little 
cotton is sown. 

(c) It is also said water is not so carefully distributed on the distributaries of Native States Branches, 
and, when specially required, can be obtained as needed. This implies shortage on British 
Branches. I do not attaoh much weight to this as the time factor of the Sirhind in the hharif 
is about 0-48 ; that is canal runs full supply half time. There is thus ample water to run the 
oliannols more during the hharif if the demand woro to inoroaso owing to more cotton. 

3248. (53) (a) Possibilities of expansion of atoa under cotton by enlarging canals.— On the Sirhind, the 
controlling factor is the rabi supply of the river. In the hharif, wo do not utilizo the available supply 
owing to lack of demand. Enlarging the channels of the Sirhind is quite unnecessary. In March in every 
year and in April most years there is insufficient water in the river. 

3249. (53) (b) Effect of eulargemsat of canals in area under wheat.— On the Sirhind, incroase of area 
of cotton wtfuld not affeot the area under wheat, except in a year of bad monsoon and low rivers when 
September water would be roquirod to mature cotton and oould not,be used for wheat sowings. In normal 
years with ample water for both, area of wheat would be unaffeoted as the percentage of annual irrigation 
to oulturablo commanded is very low, about forty per cent, and tliero is nmplo land available. On canals 
on which the incidence of annual irrigation to culturablo commanded is high, land is not available and b'g 
cotton areas must reduce wheat areas. 

3250. (54) Improvement in duty of water by remodelling of outlets. — Wo already aim at equal 
distribution from head to tail of a distributary, and no appreciable improvement seems to be possible. This 
adjustment or remodelling bn a large scale was carried out a few years ago. I have no experience of modules. 

(2) The effect of equalizing distribution on this canal would be simply to readjust areas. 

3251. (55) Fluctuations in river supplies and their eSects. — I refer to the rise and fall diagram for the 
year 1916-17 whioh I cannot submit with this note, as it is my record copy, but it will bo found in the blue 
book of “ Statistics of irrigation, water distribution and working of distributaries ” of the Punjab canals for 
1916-17 when it is published. We need only consider rise and fall up to and below the full supply require- 
ments of the canal. Anything over 8,500 is surplus, and the canal cannot take it. On the diagram is plotted 
the average of the previous 31 years. From this it is clear that the river jumps up from the averago early 
April supply of about 6,000 to 10,000 in less than a month. But it takes 'quite six weeks to drop from 
10,000 to 6,000, possibly longer. The diagram s by gauges ; discharges are to a very small scale and aro 
not plotted, but discharges obtained by actual observations are noted on the diagram, and from these an 
approximate correlation can be arrived at. 

(2) Bliakra guages are kept by discharges, and five years’ resultB, 1912-16, give an equal rise and fall, 
but the volumes available at the critical time in September are far more than in the critical time in April. 
In other words, in April the zamindar is dependent on the rise in the river, but in September ho is 
unaffeoted by the fall, as there is always more than ample. These Bhakra results do not go far enough, os 
we have had two or three bad Aprils in succession and two or three good Octobers. This has equalized 
matters. 

(3) Zamindars are hide bound by custom and local uBage. They know nothing about the rise and fall 
in the river, but are guided more in their sowings in April by the labour available in harvesting their rabi 
canal-irrigated cum-5arani crop. 

3252. (56) (a) Utilization of wells for irrigation of cotton in canal areas. — In cases in whioh canals 
carry a supply for irrigation during the summer montliB only, it would be possible for the sowings and 
final waterings of cotton to be carried out by irrigation from wells where level is within thirty feet of N. S. 

(2) In most part of Ludhiana District commanded by this canal, and in the Nativo States along the 
first thirty miles of Bhatinda Branch such a combination of irrigation from wells and canals would bo 
feasible in tho case of American cotton. 

3253. (56) (b) Utilization of wells for irrigation of cotton in canal areas. — In Ludhiana District, 
wells ore fairly numerous and are increasing, I believe. Tho slops possible are advice from canal and civil 
officers, and education of tho people to the value of good cotton. Other measures are advances for sinking 
wells conditional on a certain area of cotton'being sown, enhancement of water rate for deshi cotton and 
reduction for “ American ” cotton for a limited period of say five years till it catohes on. 


MINUTES OF EVEDENCE.- 


4 § 


Punjab.] 


Mr. E. R. For. 


[Continued. 


3254. (56) (d) and (e) Construction o£ weirs versus construction o£ wells. — I do not tliinl; weirs 

should bo built to “ obviate ” the uso oi wells. A weir to assure a supply of water in certain months is 
useful, but hand in hand with it should come an increase in the number of wellstoassistinmaturing tho area 
increased on those, canals which havo been improved by their weir. Assuming a weir costs fifty lakhs, 
■this would build 10,000 wells at Rs. 500 per woll, but there would be neither labour nor cattlo to work this 
number of wells, and such a proposal would bo impracticable. ‘ 

3255. (57) Effect of enlargement of canals on revenue. — I havo already said this canal cannot bo 
enlarged. No increase of rovenuo can bo expected. 

3256. ' (58) Cropping and causes affecting it. — Assume a holding of 100 acres, wo aim at giving tho 
cultivator annual irrigation to the oxtont of forty por cent, of eulturable commanded. Tho kharif to rabi pro- 
portion varies in tho various divisions — 

- _ Kharif. Rabi. 

Luddinna 2 3 

Ferozoporo . . . ■ 1 1-77 

Bhatinda . . 1 2 


Tire figures then become — 







Ludhiana 

Febozepore, 

Bhatinda, 





Kharif 

Rabi. 

IHmrif. 

Rabi. 

Kharif. 

Rabi-- 

Sugarcane 

• 

• 

• 


0-2 


... 

0-1 

... 

Nil. 

... 

Maize 

• 

• 

• 


8-5 


... 

2-8 

... 

3-2 

... 

Cotton . 

• 

• 



0-6 


• •• 

0-3 


1-0 


Juar and chart 

• 


• 


5-7 


... 

8-0 

Including 

foddor. 

0-8 

Chari and 
gowara. 

Miscellaneous- . 

Wheat • 




• 

1-0 


•* 

12-5 

3-2 

Including 

hemp, 

moth, 

melons 

13-6 

1-6 

Moth and 
chant 

16-0 

Barley . 

• 

■ 



... 


3-2 

... 

4-0 

... 

4-0 ' 

Gram 


• 

• 


... 


2-4 

... 

4-8 

• ... 

4-0 

Scnji and foddor 

• 

• 

• • 


... 


3-9 

... 

1-9 

0-3 

Sarson. 

2-8 

Miscellaneous . 

• 

• 

• ■ 


... 


2-0 

... 

1-0 

... 

... 

- 



Totad 


■H 

■El 



mm 




Grand Totad 

• 

I cm T 

1 1 




(2) We aim at giving forty per cent, but in actual praotico more is usually dono. I do not think tho 
proportions are affected by tho water-supply, but by the nature of tho soil and crops suitablo for such soil. 
As already stated, there is ample land on the Sirhind for foddor crops and to preserve rotation without 
solooting special crops, sixty por cent, of oulturable commanded can lie fallow annually. 

(3) I do not think my proposals will alter areas appreciably. Wheat and barley will remain tho same 
but porhaps, if cotton is grown more largely, chari and maize may fall off. It is impossible to make a forecast. 

3257. (59) Practicability of lining canals. — I havo no experience of the lining of canals. I havo only 
been connected with experiments to produco comcnt slabs at a reasonable cost. It is not practicable to 
line a running oanal unless thore is a storago reservoir to draw on. Thonby running canals full supply 
with water from the reservoir all crops can be given one good kor watering all round in tho rabi followed 
by a closuro of two months, then another watering to mature followed by another long closure. In this 
way, with long closures, lining work would be possible, otherwise not. New canals can bo made lined 
initially and I unhesitatingly say this should bo done when the oxtont of water saved makes it financially 
a remunerative undertaking. 

3258. (61) Enlargement and lining of canals. — Tho enlargement of a canal could not bo carried out 
in conjunction with lining. In connection with tho Bhakra Bam Project we contemplated enlarging tho 
feeder and lining it, but now find it will bo preferablo and economical to make an entirely now lined 
channol alongside and scrap tho old. 

3259. (62) Effect of lining of canals on seepage problems. — Given a canal running across tho contours 
the offeot would bo oxtromoly advantageous and oven in all eases, though perhaps to a less oxtont. It is im- 
possible to say to what oxtont expenditure would be justified ; so much deponds on conditions of soil, valuo 
of land liable to bo waterlogged, height of water-table and conditions of outfall drainages. 

3260. (63) Effect of lining of oanals on supplies, — Generally speaking, the effect of lining on supplies 
would be immaterial in the summer months as there is generally ample water in the Punjab rivers. In tho 
winter months, it would improvo the supply by saving absorption losses according to tho efficacy of lining 
material selected. It may be assumed that 76 per cent, of such losses will be saved. It will probably bo 
moro, but this percentage is safe, Whether it can bo justified is a matter of calculation to see if saving of 
water so effected will give enough additional irrigation to produce a revenue adequately proportional to 

- tho cost of the lining. 
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Ankexube' I. 


7 T i V cr during 1914, 1915 and 1916, of the months noted 
Statement showing twhni and {s fm . the „ criiica i periods." . 


Montlia. indont. Supply , ! “ Surply In river. Indent. SU c ^i.'" 


Insufficient . 5,900 


ln Supply in user. 



14 °’ 657 - Insufficient . 5,104 

4,685 



Surplus 
7,340 t till the end of 
the month. 
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5 025 1 40,844 it 7G,02C 94,100 211,030 70,345 95.1C2 


3,034 7,757 47,254 30,715 85,720 28,575 18,928 


14 513 400 


1.G40 547 027 


338 490 907 995 2,398 799 2,085 


8,340 34,774 33,174 55,070 123,018 41,000 05,188 


2,127 0,322 9,015 10,491 25,828 8,010 0,975 11,393 


08,802 303,347 101,110 


5,149 109,071 30,357 


107 2,040 880 


1,409 4,949 1,630 


202,180 07,493 


24,575 8,192 


04,124 89,030 22,994 170,154 53,718 -24,907 -121,370' -32,05-1 -17,899 -59,000 


-25 -8 


382,004 | 127,355 | 255,812 215,158 025,800 208,000 103,975 408,040 150,014 






23 713 89 825 275 11,423 15,149 21,518 48,090 10,030 50,454 01,400 72,790 184,050 01,552 

8 524 274 800 269 1,040 7,499 4,49G 13,041 4,347 11,134 28,984 27,892 } 08,010 22,070 ■ 

.. 197 2 199 CO 209 2,501 1,058 3,888 1,290 0,541 7,719 9,274 23,534 7,845 ^ 

1 5 0 2 254 298 240 702 204 2,835 2,055 2,508 8,058 2,080 

42 203 13 318 100 3,043 4,100 4,720 12,409 4,150 14,G50 14,505 20,992 50,163 10,718 

.. 58 58 10 2,124 1,109 2,284 5,517 1,839 10,578 0,008 13,100 32 G 10,015 

1,907 0,002 3,G28 11,537 3,840 27,700 50,184 37,095 121,679 40,520 13,378 79,000 40,07G 163,520 0,173 

-007 100 135 —420 -142 





1,931 7,704 4,064 13,749 J 4,583 \ 46,459 | 80,000 j 72,017 1 205,370 
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TO E EC. 

crop irrigated during liabi, 1914-15, 1915-1G, and 1916-17. 




Janbaet. 

} 



Tebebaet. 




Marc®. 



- 


u-J 

pH 

Ca 

> 

1015-10 

(3 

© 

i 

H 

S 

Average 

w 

M* 

O 

1913-10 

N 

o 

s 

3 

H 

O 

H 

u 

to 

c* 

h. 

Of 

< 

»o 

PH 

■A 

**H 

o 


© 

© 

3 

© 

H 

o 

to 

a 

k 

< 

Half-yearly 

total. 

Half yearly 
average. 

40,471 

47.28S 

01,713 

155,472 

51,824 

0,310 

4,134 

0,830 

17,274 

5,758 

8,378 

3,318 

20,780 

32,482 

10,827 

734,080 

244,89? 

11,789 

** s 

5,710 

15,948 

33,455 

1 11,152 

914 

1,187 

1,895 

3,99G 

1,332 

1,060 

594 

13,010 

15,970 

5,092 

250,627 

85,542 

1,502 

192 

—300 

1,334 

445 

Of) 

40 

102 

170 

57 

152 

31 

49 

232 

77 

0,057 

2,020 

2,302 

421 

CSO 

2,403 

801 

72 

34 

102 

208 

CO 

00 

0 

020 

030 

229 

11,057 

3,880 

30,031 

0,043 

18,552 

C0.C2C 

20,203 

2,351 

3,524 

2,109 

8,347 

2,782 

2,555 

1,104 

2,2SG 

0,005 

2,002 

425,497 

141,831 

2,005 

1,503 

310 

4,781 

1,595 

101 

48 

40 

193 

05 

31 

7. 

81 

140 

47 

01,903 

20,030 

— 44,010 

—10,527 

—75,023 

— 160, lfO 

— 53,38 

1,421 

78 

10 

1,509 

503 

1,115 

—403 

—20,007 

*25, 9C0r 

— 8,653 

137,976 

45,992 

• • 

•• 

•• 

•• 

• • 

•• 

•• 

•• 

• 


•• 

•• 

•• 

•• 

•• 

—25 

—8 

60,049 

20,039 

21,220 

97,914 

32,038 


9,051 

11,451 



13,357 

4,720 

10,784 

23,801 

9,021 

1,034,378 

644,794 

30,104 

39,035 

27,432 

100,231 

35,410 

4,108 

7,853 

4,095 

10,C5G 

5,552 

3,385 

8,720 

6,054 

17,159 

5,720 

1373,617 

i 

124,530 

11,053 

22,302 

11,201 

44,55G 

14,832 

2,050 

3,075 

2,182 

7,313 

2,438 

071 

6,727 

2,124 

9,522 

3,174 

143,248 

47,760 

4,310 

0,393 

2,370 

13,034 

4,301 

519 

104 

—075 

—52 

—17 

293 

090 

307 

1,350 

450 

42,003 

14,001 

3,005 

1,041 

1,194 

4,740 

1,580 

—50 

—81 

527 

390 

132 

491 

304 

3 

853 

280 

14,850 

4,950 

0,000 

12^302 

0,941 

28,249 

9,410 

1,002 

2,340 

1,584 

V 

5,520 

1,842 

761 

1,441 

Jt 1,473 

3,005 

1,222 

100,380 

33,460 

4,410 

0,405 

5,370 

10,245 

5,415 

285 

2,901 

310 

3,559 

1,180 

594 

1,414 

570 

2,678 

859 

00,703 

20,233 

—9,073 

—30,430 

— 10,191 

—02,691 - 

-20,804 

—2,762 

—8,748 

-1,470 

—12,970 

—4,325 

—2,220 

-16,371 

—0,210 

—23,807 

—7,930 

202,250 

07,420 

*• 

•• 


•• 

•• 

*• 

«• 

•* 

•• 

•• 

•• 

** 

•• 


•• 

—420 

—142 

59,881 

52,313 

38,317 

150,511 

50,170 

5,703 

7,507 

7,147 | 

20 422 

0,803 

3,959 

3,985 

8,381 

11,325 

3,775 

930,034 

312,211 

■ 

a 

59,543 

249,125 

2,803 

0,952 

0,538 

o 

a 

D 

17,310 

8,705 

14,105 

40,180 

13,396 

2,671,012 

857,005 


Jgt^res mpnth by month for the Iirlgation Operation Statement, 
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Ahnejc 


Statement showing average monthly area of each crop irrigated 






Arum. 





MAT. 





Juke. 



Nnmejjf Crop. 

1914. 

1915. 

1Q1C. 

Total 

Average 

1914. 

1015. 

“ 

1910. 

TOTAL. 

Averago. 

1014. 

1015. 

1016. 

Tor ax. 

Average. 

British . 

Sugarcane . 

144 

350 

1,200 

1,094 

505 

320 

611 

385 

1,210 

405 

208 

81 

20 

309 

123 

' HIM . 

i Cotton « 

• • * 

1,048 

144 

1,284 

3,070 

1,025 

8,010 

298 

2,051 

10,905 

3,055 

5 

5,342 

420 

1,823 

5 

7,691 

*2 

2,530 

Indigo 

• • * 

.. 


.. 

•• 

•• 

/ ♦ * 

•• 

•• 

•• 

•• 

•• 

84 

•* 

•• 

•• 

Unto . 

. • 


.* 

'l 

1 

- 

2 

8 

21 

20 

9 

50 

28 

112 

37 

Jaar and Chari 

♦ • * 

. 1.094 

07 

6,078 

0,209 

2,090 

10,778 

203 

20,472 

31,453 

10,434 

30,037 

024 

85,650 

72,007 

24,223 

Miscellaneous 

* 

11,083 

2,768 

25,039 

33,880 

12,900 

28,612 

3,113 

29,972 

01,597 

20,533 

44,004 

2,811 

47,040 

04,401 

31,407 

> 

TOTAL 

13,909 

3,340 

32,002 

49,020 

10,040 

47,028 

4,128 

53,501 

105,237 

35,030 

80,350 

4,300 

84,573 

175,235 

58,412 

Kali ie Stales. 

Sugarcane . . 

181 

407 

708 

1,356 

452 

1,142 

1,405 

1,752 

4,389 

1,463 

420 

388 

1,103 

.1,011 

037 

Elea . 

• • • 

.. 

.. 

.< 

.. 

•• 

•• 

•• 

•• 

•• 

•• 

95 

272 

113 

480 

160 

Cotton 


3 

22 

2 

27 

0 

2 221 

21 

448 

2,000 

897 

13,175 

1,700 

10,770 

25,705 

8,503 

Indigo 


, , 

, , 

13 

13 

4 

40 

.. 

89 

129 

43 

.. 

74 

805 

879 

120 

1 Maine . • 


«• 

.. 

1 

1 

.. 

CO 

1 

7 

08 

23 

224 

27 

147 

308 

133 

Jnar and Cliarl 

a • • 

219 

2 

32 

253 

84 

4,151 

70 

3,873 

8,100 

2,700 

11,138 

474 

10,050 

28,202 

0,421 

Miscellaneous 

r 


847 

883 

1,513 

3,243 

1,081 

12,314 

2,545 

11,075 

20,534 

8,844 

20,949 

5,013 

34,081 

00,043 

20,014 

i 

TOTAL 

1,250 

1,314 

2,329 

4,893 

1,031 

10,928 

4,138 

17,844 

41,010 

13,070 

40,001 

8,008 

C3,1G9 

117,178 

30,039 

GRAND TOTAL . 

15,219 

4,003 

34,031 

64,813 

18,271 

07,550 

8,200 

71,345 

147,107 

40,050 

132,357 

12,3142 

1147,742 

292,413 

07,471 


These mo prepared from monthly statements ghing approximate ** 


t 


t 


Annex 

Statement showing average monthly discharge of the 




Atsil, 

Mat. 

Juke. 

Name of Branches 

Full 

supply. 

1014. 

1915. 

1910. 

TOTAL. 

Average. 

1914. 

1915. 

1010. 

Total. 

Average. 

1914. 

1015. 

1010. 

TOTAL. 

Average. 

Combined Branch. . 

5,401 

2,038 

2,452 

3,254 

7,744 

2,581 

3,7G4 

1,702 

3,487 

9,043 

3,014 

3,340 

1,293 

4,070 

8,714 

2,005 

I Feeder MUe in . 

3,0S0 

2,211 

2,128 

1,457 

5,796 

1,932 

2,309 

1,780 

2,100 

0,285 

2,005 

2,241 

1,017 

8,072 

0,930 

2,310 

Total 

•• 

i 4,249 

4,680 

4,711 

13,540 

4,-013 

0,073 

3,572 

6,083 

16,328 

6,100 

5,580 

2,010 

7,148 

16,044 

6,215 


Statement showing average monthly discharge of the 




OCTODEE, 

November. 

Deoeitbee. 

Namo of Branches. 



Tull 

supply. 

1914-16. 

1915-16. 

1010-17. 

TOTAL. 

Average. 

1914-15. 

1915-10. 

1010-17. 

Total. 

Average. 

1914-15. 

1015-10. 

1010-17. 

TOTAL, 

Average. 

' 

Combined Branch . 

6,401 

2,400 

8,931 

4,305 

10,702 

3,507 

3,392 

3,445 

3,594 

10,431 

3,477 

' 2,707 

2,428 

2,700 

7,004 

2,035 

t Feeder MUo in . 

3,080 

1,832 

3,013 

2,057 

7,502 

2,501 

2,300 

2,200 

2,307 

0,870 

2,203 

2,180 

1,873 

1,033 

5,080 

1,805 

Total 

•• 

1 4,298 

0,944 

0,962 

18,204 

0,008 

5,098 

6,711 

5,001 

17,310 

6,770 

4,947 

4,301 

4,342 

13,590 

4,530 


) 
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toe nr. 

(hiring Kharif, 1914, 1915 awl 191G. 


Jrar. 

AuacsT. 

SErTEHEEE. 

Half 5 early 
total. 

Half yearly 
a\eragc. 

1014. 

1015. 

1016. 

Total. 

H 

1914. 

1015. 

1010. 

Toth. 

Average 

1914. 

1915 

1910. 

Total 

A\ cragc 

10 

10 

14 

40 

13 

10 

31 

4 

45 

15 

75 

1 

1 

77 

20 

3,411 

1,147 

1,703 

335 

1,029 

3,067 

1,022 

340 

201 

0,526 

7,073 

2,358 

C7G 

21 

31 

728 

243 

32,500 

10,833 

4,749 

S02 

4,204 

9,315 

3,105 

14,623 

48,039 

23,939 


29,008 

18,855 

6,970 

15,999 

41,830 

13,943 

138,490 

40,163 

40,082 


75,251 

140,798 

46,933 

20,281 

89,557 

32,706 

IMS 

49,515 

9,149 

32,301 


47,318 

13,839 

447,249 

149,031 

60,180 

49,091 

21,028 

120,303 

40,103 

1,083 

37,303 

—34,253 


1,398 

0,113 

—11,05 

3j — 3,017 

—7,957 

—2,652 

311,512 

103,838 

103,633 

GS,300 

101,580 

273,528 

91,176 

42,348 

17o,791 

61 

247,001 

82,3 4 

B 

28,249 

10,079 

82,190 

27,309 

033,197 

311,067 

330 

129 

188 

053 

218 

124 

9 

10 

149 

50 

686 

11 


GQ7 

■ 


3,050 

235 

520 

1,274 

2,085 

695 


1,140 

1,782 

4,354 

1,451 

082 

852 

450 

1,984 

CGI 


2,962 

10,044 

7,823 

9,785 

34,251 

11,418 

2,663 

3,364 

2,442 

8,469 

2,823 

2,080 

566 


3,454 

1,152 

74,599 

24,867 

• • 

1 

97 

03 

33 

.. 

1 

19 

20 

7 

.. 

2 

2 

4 

1 

643 

217] 

1,300 

379 

870 

2,555 

852 

7,558 

17,834 

10,927 

36,369 

12,123 

0,259 

9,062 

7,401 

26,622 

8,874 

00,013 

22,004 

10,012 

3,988 

31,439 

54,439 

18,146 


40,075 

18,941 

77,005 

25,608 

10,315 

30,894 

5,953 

47,192 

15,731 

216,341 

71,785 

"16,377 

20,685 

22,535 

05,597 

21,865 

—739 

33,544 

—7,072 

25,733 

8,578 

—806 

—2,704 

5,790 

—9,300 

—3,130 

171,760 

57,252 

63,054 

39,533 

00,191 

159,081 

53,227 

28,211 

9G,923 

27,055 

152,189 

50,730 

22,150 

39,583 

8,824 

70,563 

23,521 

546,414 

162,137 

157,567 

107,842 

107,780 

433,209 

144,403 




399,250 





152,760 

50,020 

1,470,611 



llgurw month by month for the Irrigation Operation Statement. 


TOe IV. 

following Brandies during Kharif, 1914, 1915 and 1910. 


July. 

August. 

SEPTE3LDER t 

f 

1014. 

1915. 

1016. 

Total. 

Average. 

1914, 

1015. 

1910. 

Total. 

£A\cragc. 

1914. 

1916. 

1916. 

Total. 

Average, - 

1 

2,215 

2,514 

4,004 

8,793 

2,031 

2,191 

3,813 

1,835 

7,842 

- 9 

3,293 

4,469 

2,749 

10,511 

3,504 

1,407 

1,041 

3,142 

0,490 

2,1G3 

1,070 

2,422 

2,104 

G,196 


1,964 

2,424 

2,392 

c/fto 

2,250 

in 

4,455 

7,200 

15,283 

6,004 

3,804 

6,233 

3,939 

14,038 

4,679 

6,257 

6,893 

0,141 

17,271 

6,757 t 


following Brandies during Bahi, 1914-15, 1915-10 and 1910-17. 


JAMJAT.Y. 

Fedeuat.y. 

jiAiicn. 

1014-15. 

1015-10. 

1910-17. 

: 

TOTAL. 

' 

A\ erage. 

1014*15. 

1915-16. 

; 1916-17. 

Total. 

Average. 

1014-15. 

1015-10. 

1016-17. 

j 

TOTAL. 

Averago 

2,629 

1,933 

2,215 

0,777 

2,259 

3,018 

2,194 

2,310 j 

iia 

1,841 

2,744 

2,139 

2,042 

0,925 

2,308 

1,539 

1,585 

1,424 ! 

4,548 

1,510 

1,331 

1,296 

086 

3,663 

1,221 1 

1,749 

1,243 

1,183 

4,180 

1,393 

4,103 

3,518 

3,639 

31,S25 

3,775 

2,399 

3,400 

3,290 

9,185 

3,062 

4,493 , 

3,382 

3,230 

11,105 

3,701 
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[Continued. 


Mr. E. R. Eoy called and examined. 

3261. (Mr. Ashton.) Tho Sirhind Canal takes of! from the Sutlej at Rupar and runs on the left bank of 
the Sutlej river. One branch belongs to three Natives Slato who paid for it themselves. Wo liavo had two 
very bad soasons on tho Sirhind Canal. After tho 10th of April* thoro is not very much demand for nib i . Erom 
tho 1st April, tho demand begins to fall off. Unfortunately, 1910 and 1917 were very bad years : tho river 
did not riso till May and Juno as tho winter in both years was dry and there was no snow on tho hills. 
Usually thoro would bo amplo water after tho 10th of April for cotton sowings. Thoro would not ordinarily 
bo any shortage of water in September or October. That would happen very seldom. Our permissible 
percontago of irrigation to culturablo commanded is rather low. It "was ns low as 33 but wo liavo worked 
it up to forty. Tho canal was designed for less than that originally but at tho last romodolling w'o made it 
forty. 

3262. Thoro aro sovoral factors that como in with rogard to the demand for water in kharif. Thoro aro 
very large barani areas in tho tract commanded by this canal which liavo to bo harvested. If there is a vory 
big rabi crop, there is no labour available for early kharif cultivation. People cannot bo bothered to take 
water. In 1914-15, tho rabi crop, especially on tho barani lands was very heavy and tho result was that up to 
the end of June thero was only 25,000 acres of kharif irrigation on ttio Sirhind Canal. Tho monsoon failed 
that year and, ovontually, tho kharif cultivation was tho socond beat on record in spito of tho had start. Ono 
cannot say exactly what is going to happen on our canals in tho kharif months. If thoro has been a very 
good kharif, they start with a poor rabi. Thoro is no chanco of their dropping rabi for kharif. 

3263. As a mattor of foot boforo tho Committco was appointed, I had taken up tho question of growing 
cotton on tho Sirhind Canal. Ip 1914, tho cotton sowings wore fairly good hut thon, owing to tho drop in 
prices of cotton duo to tho war, nobody sowed cotton at all. Tho sowings in 1915 woro very poor — only 
1,525 acros. This year, thoro was a big jump hut tho crop was spoilt by tho monsoon. 

3264. There is vory littlo land irrigated by wells in tbo lowor half of tho tract as tho spring lcvol is vory 
low. In tho upper roaches spring love! is high. Tho remainder of tho culturablo area is undor barani condi- 
tions. It is tho caso that tho pcoplo do nob uso tho supply of water that is available in kharif. Thoy could 
inoronso tho area under cotton if tho variety grown woro ono that d ; d not want very early watering, say, boforo 
the 10th April or watering after tho first wook in October. 

3265. If tho canals woro waterproof lined, tlio rabi crop would bo advantageously affeoted. Water* 
proof lining Is not required for thu'kharif 'booauso thoro is then amplo water but in tho rabi wo liavo not 
got it. Lined ahannels would give oxtra ivator in March and early April when water is not ordinarily avail- 
able for solving cotton. 

3266. Irrigation by wells for helping tho canals is impracticable on a largo scale. I have vory littlo infor- 
mation about wells but, if well irrigation iB to bo done on a very largo scale, cattle would bo required and 
I do not think that tho stock is thero. Tho upper rogion of tho canal is very badly waterlogged. It is ideal 
for wells and pumps in place of canal irrigation. Thero is amplo power available : as thero aro many falls. 
Tho question of conversion of porennial into only kharif channels was taken up somo years back, about 1902 
or 1903, and fivo or six of tho distributaries were mado purely kharif channels. I am taking it up again. I want 
to convert several raoro into kharif cbanuols but tho trouble is tbo Nutivo States ; it is difficult to get them 
to agree. Tho Darbars do not look at it in tho samo way that wo do. Tho uppor reaches of the canal, especially 
tho Nativo States branch, aro so waterlogged that water is coming out this year at tho top of tho wells- Over 
a very largo part of this tract it is within D vo foot of tho surface. Tho powor is thero and, so far as tho British 
territory is concerned, pumps could ho introduced ns soon as tho plant bocomcs available. American cotton 
could ho grown on tho upper reaches of tho canal if pumping plants were first put down. If tho plants wero 
worked from tho canals, thoir working would synchronise with that of tho canals. Of course, thoy could bo 
worked otherwise than hy power from tho canals. If worked from tho canals, thoy would bo no bettor or 
worse off than tho canals. I should think that at least a quarter of the gross area commanded by the canal 
System could bo irrigated from wolls and pumps. Three quarters would still requiro canal water. As to tho 
locality of tho area, it is roughly a strip thirty miles wido below tho railway lino from Amballa to Ludhiana. 
Pumps could bo installed anywliorc in tho tract between tho railway lino and a lino right across thirty miles 
below it. Tbo water is quite oloso to tbo surfaco from five to twenty feet. Then it suddenly drops to 100 
feet below tho surface. Pumping would mako canal water available elsewhere. It would tend to increase 
tho incidence in Other parts. Instead of forty por cont, sixty to seventy per cent, of tho gross culturablo 
area could bo irrigated. 

3267. (Mr. Roberts.) Cotton requires more labour than wheat in tlio sense that it requires inoro aciuil 
cultivation in the way of weeding and so on. Tho weeding would not clash with wheat ns it would como 
in Juno and July. With regard to sowing Amorican cotton in these tracts, it could not he sown in March 
but could he sown after tho 10th of April as water would then ho available. It could be sown on the upper 
r&iches but on the lower reaches, on the borders of Bikau'r desert, tho young plants would get scorched 
by dust-storms in May and Juno. In tho lower part of Ferozepur and on tho Bhotiuda branch, it would bo 
necessary to sow late in order to get tho plants protected by the monsoon. Tho soil is, however, very sandy and 
I do not think it is suitable for cotton. It is vory good for gram and is more suitable for rabi. 

3268. I have no experience of American cotton. If flic prico of cotton is assured, I think the zaminda r 

has enough business acumen to sow a crop that will pay him well. If cotton pays him, ho will grow it. I 
tried to get cultivators to sow American cotton this year and the Executivo Engineers took a lot of trouble 
over it. We got American seed from Montgomery and sold it to tlio cultivators but unfortunately the crop 
Was a total failure. It was sown in Ludhiana and part of Eerozoporo but heavy rain at tho end of October 
killed it off and we had rather a set hack. Tho outturn was worse than that of deshi cotton. In tho begin- 
ning of October it was reported on ratlior favourably but tho very heavy rain at tho end of October, six to 
eleven inches, killed it off completely. The rainfall was absolutely abnormal, and I do not think that rain 
after the first week of October has ever been known in that tract. It is impossible to base any general 
observations on this year’s experience. . 

, . 3269. ^ n °t think September will bo a critical timo for cotton. • October porliaps will bo but I do not 
tbmk that we shall ever be short of water in September. Even whon tho summer river was the lowest on 
record in 1916, there was a discharge of 60,000 cusces and it did not fall below canal requirements till tho end 
of October. 
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Mr. H. W. M. Ives. 


3270. I do not tliiuk that pumping would involve much danger oE the sub-soil level being brought, loo 
low because tlicro is a very high voter table right back to the Sivaliks. In fact it is so high that we draw 
water from tho water table into tho Sirliind Canal by pipes, 'l'he water table is to high that I do not tliink 
that any pumping would adversely affect it. 

3271. ((3/r. Henderson.) The intensity is as low as forty per cent, for the reason that tho Sirliind is one 
of the early canals ; the idea was to spread tho water over as largo an area as possible. At tho beginning, tho 
intensity was only twonty per cent. Tho land is not held by big zamindars except perhaps in parts of 
tho Ferozporo district. Tlicro aro largo individual holdings hr tho Mukteswar Tehsil. The holdings clse- 
whero on tho Sirliind arc all peasant holdings held by cultivators. I do not think it would make any material 
difference now if tho land were divided up into squares. It i3 too lato for that. It means an entire re-or- 
ganization of tho water courso system. Tlicro is a very largo area of pure barani cultivation. 

3272. As to the prospects of the increase of tho area under cotton in Rajputana, an officer is now on special 
duty in tho circlo to get out a big project to take water into Bikanir.. That would open up an enormous area. 
I do not know tho nature of tiro soil but I should say that it would be good soil for tho cultivation of cotton, 
better than that higher up. Tho sand question would right itsolf after years of cultivation. Probably if tho 

'Sutlej Valley Canals were improved, tho blowing of sand would bo stopped to a huge oxtent. 

3273. I do not think that tho canals aro badly aligned but perhaps some of tho distributaries arc. Water- 
logging must bo mostly due to seepago from the canal. 

327-1. Tho proportion of cultivation is gradually iucicasing and I think it has about reached its limit 
now owing to the water Being available. Tho river supply is limited. Tho winter supply in tho river is tho 
limiting factor. There is no demand among tho cultivators ior moro intensive cultivation. They arc doing, I 
suppose, moro than tlioir fatliors and I boliovo tlioy aro moie or less content. It is not a colony and you 
could not colonise. 

3275. ((President.) I am quite in favour of tho utilization of sub-soil water by pumping and a system of 
distribution by electric power. The chief obstaclo to tho lining of canals is, of courso, that it would necessitate 
the olosure of the canals to execute the work. Anothor obstaclo is the lack of a cheap supply of cement. 
I tliink wo can lino a now canal and that it would he worth our whilo to do so in tho first instance. In fact, 
in tho project for the new canal into Bikanir which is under preparation, we propose to lino the main canal 
and the branches. That will bo a real and practical experimental test. Wo find by calculation that wo 
can afford to spend Rs. 40 per hundred square feet for lining. Taking the reduced size of tho channel required 
less land, smaller bridges and the capitalized value of the water saved into consideration, Rs. 40 would be a safe 
figure. It is costing us that to do lining in small patches. 

3276. It will bo difficult to wear down tho preference for wheat against cotton. 

3277. (Mr. iradiu.) The water rates for cotton in the two zones in tho Sirliind Circlo are Rs. 4 and 
Rs. 3-12. If tho rate were lower, I do not tliink that tho people would grow moro cotton. It is so very 
low how that I do not think a deduction would make any material difference. 

3278. (Mr. Henderson,) In a year likoTliis, practically the wholo area under tho canal is cultivated oxcopt, 
of course, roads and village sites. Scarcely a field was not sown. Almost overy bit of it was sown barani 
and wo had practically no irrigation at all, i.c., at tho beginning of the rabi, but by tho end of tho crop 
wo had picked up about 500,000 acres, the lowest on record for very many years and about half of tho preced- 
ing year’s rabi .crop. Tho barani crops aro maize, wheat, gram and barloy in rabi and in kharij, juar and 
maizo. Tlicro is no barani cotton, as far as I know on tho canal tract but adjacent to it there iB, I think, in 
the strip mentioned in paragraph 32CG above north of the Native State Feeders and in tho Maler ICotIn State 
between tho Bhatinda and Kotla Branches. But this barani cotton is, I think, also protected by wells. 


Mr. H. W. M. IVES, Superintending Engineer, Upper Jlielum Canal Circle. 

ExAanNED at Lahore, January 7th, 1918. 

Written statement. 

I. — Agricultural .Experience. 

(a) Dcshi short staple cotton. 

3279. (I) Experience. — The last Revenue Division I had chargo of was on tho Lower Jliolum Canal at 
Sargodha 1 (District Shahpur) from February 1903 to October 1905. Irrigation on this canal was, howovor, 
only in its infancy then and had not been fully dovetoped. Tho next connoxion I had with Rovcnuo 
was as a Circle Officer, on the Upper Chonab Canal from January 1914 to Match 1916. This charge embraced 
canal irrigated parts of tho Sialkot, Gujranwala, Lahore, Lyallpur and Montgomery Districts. But hero too 
irrigation was at the time in its infancy, and as a Circlo Officer, I had not tjio same opportunities of being in 
touch with cultivators as officers in ohargo of Divisions have. Lastly, Iliavobecnin chargo of tho Upper 
Jlielum Canal as a Circlo Officer sinco April 1916, which chargo embraces canal irrigated tracts of tho Gujarat 
District principally, with very small area of Kashmir Territory and of Shahpur District, but on this canal too. 
irrigation having only started from tho kharij of 1916, it is not anywhere near fully developed yet. 

3280. (2) Varieties. — In tho Gujrat District, only one species of dcshi cotton is grown, viz., the ordinary 
short staple inferior quality of tho Punjab. 

3281. (3) Size o! holdings. — Holdings are generally very small and according to tho Settlement Report, 
tho averago cultivated area per share holder is : — 

• Acrer. 

Gujrat Tnhsil ............. ,5 

Ivlmrian . . . . * . . > , . • * • a 

Phalia '....7 

(2) Tho total canal irrigated area during kharif 1917 on tho Upper Jholum Canal was 70,092 acres of 
which 23,340 acres wero cotton (principally dcshi) or 31 per cent, of tho kharif irrigated area. 


VO h. m 


I 
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3282. (4) Yields and profits.— 1 The averago yield per aero iB six to seven mounds and taking an averago 
rate of Rs. 5 per mound the sale proceeds per aero would bo Es. 32. The cost to tho cultivator is about 
Rs. 24 ; therefore tho average profit per aero is about Rs. 8. These are, however, rough approximations. 

3283. (5) Rotations and manures, — Cotton being a long term crop, docs not ndmit of much rotation 
witlfother crops but various crops, such ns moth, makki, juar and melons nro sown mixed with it, and 
senji is occasionally sown in it, after tho pioking season is over. Generally no manure is used, but in rare 
cases, when it is used, it consists of tho ordinary village manure. 

3284. (7) Conditions affecting increase in area. — No appreciable’ fluctuation 1ms been experienced so far. 
As canal irrigation develops on this canal, doubtless tho area under cotton will also dovelop. 

3285. (8) Uses of seed and soed selection. — Tho seed is used for sowing and as food for cattle. Seed 
selection is in vogue. Good cotton is separated from the rest and tho seed of this is used for sowing. Ail 
such seed is hand-ginned in tho ordinary country hand gin, called tho bclna. 

(e) Exotic cotton. 

3286. (21) Varieties.— American cotton is just beginning to bo introduced on this canal. Out of tho 
total area of 23,340 acres of cotton referred to in paragraph 3281 abovo 3,181 acres woro of itho American 

Variety. , 1 

3287. (25) Conditions affecting increase in area.— Tho cotton area 1ms increased sinco tho introduction 
of canal irrigation. In tho pro-canal days according to tho Settlement Report, tho percentage of cotton 
sown in tho Gujrat District was only two generally. 


V. — Gl'N’ehai,. 


3288. (47) Effect of wafer rates.— Tho watcr-rato charged seems to haro no effect so far on the 
Cultivator’s preference for a particular crop. Ho appears to he guided entirely by his own requirements. 

3280. (49) Effect of tenure of land.— Tho tenure of land on the Upper Jhclum Canal has no bearing on 
this question, as tho holdings nro generally small. “ 


VI.— IlUUOATIOK. 

3200. (50) Experience.— My experience is limited to irrigation under canals, and is as below 
As a Sub-Divisional Officer on the Sirbind Canal (1800 to 1 S02). As n Sub-Divisional Officer on tho 
Loivei Clienab Canal (189G to ISO/). As a Divisional Officer on tho samo from 1898 to 1001 
Lastly, Mso that, given in paragraph 3270 abovo. Tho’rcrnaindcr or hulk of my sorvico (begun 
m April 1889) lias been on tho construction of now canals in tho Province (Punjab). As a 
Divisional Canal Officer, I havo had experience of canal irrigation assessment work. 

• (51) 1 Wheat cotton.— Cultivators prefer wheat to cotton generally. In pro-canal davs 

in the Gujrat District, 39 per cent, of tho area sown was wheat, compared with two por cent, of cotton 
The reasons for this profcrcnco nro : — 

(i) Wheat is a more certain crop than cotton hecauso : 

(а) it is on tho ground for a shorter period ; 

(б) requires smaller dolta of water ; 

(c) is less liablo to failuro on account of disease, blight, etc., than cotton. 

(ii) Wheat is a food crop. 

fl acro , i8 , m ? r0 «"» or equal to, blit rarely less than that for cotton. 

(iv) Han estmg of wheat is less laborious, less costly and is spread over a shorter period. 

^ ^-Oestion of export of either of tho two commodities does not at present ariso On tlio Upper Jholum 
Canal as both are so far practically entirely consumed locally. " 

3292. (52) (a) and (56) Critical period in regard to water supply and tho utilization of wells for irrigation 
of cotton in canal areas.-Questions 52 (a), 50 [a) and 50 (5) can be answered together, oritieai Sd 

tn nrWi* 116 Pun ) ab 6enerally 13 from loth September to 15th October, when tho river supplies P bcgin 
to all and there is simultaneous demand for maturing kharif (especially rice) and sowing ra}( If worS 

the oatfnf I* 7 su ® 01 ® nt, y lar 6° numbors, thcro is a possibility of tiding overDiis difficulty ^1^ 

the case oi desln cotton, thoro is always sufficient water in tho canals, during its sowing period, and at time of 
maturing it requires only the last watering by 15th October. In ordinary years, tho rivers are not vew low 
critl0al pei tod mentioned above and there is always a possibility of partial help from a canal for tho 
st watering for cotton ; in had years, a last watering can bo given entirely from wells, which aro fairly plentiful 
on the Upper Jhelurn Canal. Thus, if there bo no other inducement to tho cuitirairior S 

On Xoimkl?L?T + SUPP 1CS i WiiI no ‘ stand ® bis '"W on tb ° kharif distributaries of tho Upper Jhclum Canal! 
0)1 ! F distributaries, where wells nro being abandoned the samo amount of help perhaps cannot bo rolled 

3^93. (52) (b) Watering of cotton. Deohi cotton requires seven waterings as a maximum os follows : 

1 irst watering for sowing in April. Second watering at end of May. Third and fourth between tho 

Oho UihZeZ mi<M 0 ° f J , U ! y ' This means a bout four waterings boforo tho monsoon period. 
The fifth watering is required between tho middle oS July and the middle of August. ThosS 
betueon the middle of August and tho middle of September. If rains nro good the fifth 

ddf g o7n h t T al T'T are n0t lleeded ’ Tb ® “h and larwTterTnf is rolled aboS 

“bio feet per watering “per ZT" 8 ia ° heS * d ° Ftb ’ wbicb “® a ^ ab °ut 10,000 
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(2) Since we do not register what particular crops receive a watering in each month, it is not possible 
to furnish information regarding the average monthly area o£ eaoh crop irrigated. The monthly Sudher is no 
guide in Ilk mattor. 

3295. (53) (a) Possibilities of expansion of area under cotton by enlarging canals. — The supply in the 
rivers would be sufficient till the end of September, to make it possible to enlargo canals. 

. 3290. (53) (b) ESect of enlargement of canals on area under wheat. — Such enlargement of canals for 
increasing the area under cotton and other kharif crops generally is sure to have a detrimental effect on 
wheat bccauso : — 

(i) The culturablo area boing a fixed quantity, if the area under cotton is to be increased, the area under 

wheat must of necessity go down. 

(ii) The suppl3 r in the riversTvill be as low as now and the larger canals wall pass the samo discharge 

with less depth, which will result in loss of command in the rabi and naturally affect the area 
under wheat. 

3297. (54) (a) Improvement in duty of water by remodelling outlets. — Equitable distribution along 
channels should certainly improve duty. 

3298. (64) (b) Utilization of modules. — Kennedy gauge outlets are in use throughout on the Upper 
Jlielum Canal. 

3299. (54) (c) Effect of remodelling of outlets on irrigated area. — The addition in area would be 
from ten per cent, to 25 per cent, and crops of all classes would increase in the proportion obtaining at present. 

3300. (55) Fluctuations in river supplies and their effects. — The increase of the supply in rivers in the 
spring is more or less gradual, while the decrease in autumn is more or less sudden. But this does not affect 
the zamindar's preference for any particular crop especially in kharif. A diagram (Annexure II)* is 
attached for the Jhelum River at Mangla up to and including the winter of 1910-17. 

3301. (56) (a) Utilization of wells for irrigation of cotton in canal areas.— 1 Tho area commanded by 
tho Uppor Jhelum Canal is fairly well provided with wells, but those on perennial distributaries are falling 
out of action, while those on kharif channels are maintained for the purpose of irrigating from, when the 
kharif channels are closed. Tho effect of introduction of perennial irrigation in all tracts where wells exist 
is to bring about the abandonment of wells automatically with the incoming of canal irrigation. 

3302. (58) Cropping and causes affecting it. — A statement is attached (Annexure I) giving tho percentages 
of area sown in tho Division in pre-canal days and now. It will bo seen that so far the introduction of canal 
irrigation on tho Upper Jhelum Canal has had practically no effect on the proportion between kharif and rabi 
sowings, being 35 per cent, and 05 per cent, respectively. Tho proportion of wheat lias, however, increased 
while gram lias decreased, but other crops romain practically the same as boforo. In the kharif, thero is a 
marked improvement in rice and cotton. 

(2) This statement also shows that of tho factors mentioned in this question, the only one which affects 
the problom is the water supply and that other factors are inoperative so far. 

Annexure I. * 


Statement showing percentage of different crops before and after the introduction of canal irrigation in the 

Gnjrat District, Upper Jhelum Canal. 
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• 

4 
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Total Kharif Crop 
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Oil seeds 
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3 

3 
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Vegetables . 
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Others 



5 
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5 
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Gram . 


• 

5 
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Total Itabi Crop 

• 

05 
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Y • >, y _ „ Mr. H. IV. M. Iras oalled and'examinod. 

3303 (President.) I have been on the Lower Jholum, Lower Clienab and Upper Clienab Canals and I 
have a working knowledge of them. I am at present on the Upper Jlielum Canal where I am in charge of the 
distribution of the supply to tlio five canals. I consider that, on an average, the supplies available in tlio 
Clienab and Jlielum Rivers in the months of March, April and October are greater than or equal to the capacity 
of the fivo canals, namely, the Upper and Lower Jlielum, Upper and Lower Chenab and tho Lower Bari Donb 
except in particular years like last year which was a particularly low year and also tho year before. In those 
two conseoutive years, supplies were very low. In fact, last year, there was a low river right away up to tho 
28th of March ns far as tho Jlielum is concerned. My diagram of tho supply of tho Jholum River at 
Mangla shows that. 

3301. (Mr. Ashton.) I think there is scope for a certain amount of enlargement of these canals, but in. a 
year like last year (1910-17) enlargement without reservoirs would bo useless. Doubtless enlargement would 
bring about a largo increase in cotton, especially in exotic cottons. But increasing tho capacities of canals 
woufd have to be done with caution. As regards enlargement, if you aro going to remodel on the existing 
supply lovel, then tho enlargement would bo of no use when tho river supply is low'. It would not affect the 
existing command of lands, unless the presont bed levels were kept and supply depths only raised. 
Personally, I think that enlargement would not bo very excessive in cost if tho canals wore enlarged say up 
to ten, fifteen or oven twenty-five per cent. But if wo go in for anything drastic such as doubling the 
canals, it would not only be prohibitively costly but wojshould lose command at critical times when the rivers 
are low. I cannot say off hand what the cost would bo of having two channels until an island band between 
but it would bo considerable. This method of enlarging would bo feasiblo but I do not see tho utility of 
it, as wator would not be available in early and late rabi. It would bo much clieapor to cnlargo tho canals up 
to say 2.5 per cent, than to supplement the oxisting channels with new parallel channels. As to what tho 
cost of increasing the capacity of tho oxisting canals to ten per cent, or 25 per cent, would bo, I have 
not worked tho figures out mysolf but I hear that tho Lowor Jlielum Canal is going to be remodelled. A 
project for giving it better gradients and for raising tho supply generally is actually being worked out. 
Increasing tlio capacity by ten per cent. I understand is going to cost 25 lakhs. Bnt to increase tho 
capacity of tho existing canal 25 per cent, would add only another 14 lakhs., Judging from theso figures, 
the expense of increasing the capacity of other existing canals by a quarter more would not bo very great 
proportionately. 

3305. The Woollar Lake Project which is now being worked out will havo tho effect of increasing the sup- 
plies available during rabi. Wo havo sufficient supplies as a rule to put down tho bulk of tho rabi and tho 
Woollar Lake reservoir would help to maturo the area put down. 

330G. I havo no experience of lining of canals. On tho Upper Jlielum, tho seepage question generally 
is not acute at present ; tho spring level has not risen very much excopt in tho immediate vicinity of tho canal. 
I think that any cultivator would much profor to got “ flow ” irrigation on oxisting commanded areas than 
to erect pumps and lift his water. 

3307. As to tho avorago discharge which the Woollar Lake schomo is, supposed to give, speaking from 

memory, I think it will give 300 to 400 cusecs daily in tho winter months. This can, howovor, bo verified 
from Sir. Purves’ Report. t 

3308. I do not think that tho wator rates have any effect on tho zamindars, preference for any crop. The 
wator rate on wheat has been greatly raised on tlio Triple Canals, yot tho cultivators put down a largo area 
under it. I do not think it a safe proposition to charge for wator por watering instead of per aero especially 
with our presont staff. The presont staff has quite enough to do without having to spot a crop that has been 
watered once, twice or oftener. It might bo feasible with a largely increased BtaS but oven then I think 
it would lead to corruption. It would be giving tremendous power into tho hands of the Revonuo staff. 

3309. (Mr. Jtoberls.) In my written evidence I have shown tho sale price of cotton ( deshi ) as Rs. 5 per 
maund. This is the figure supplied me by my subordinates, and is only very approximate. I am referring to 
the Upper Jlielum where cotton is very little grown and whero overy thing is in its infancy and my figures 
aro very rough approximations. If the price of cotton went up as high as Rs. 23, it would give tho crop a 
fillip. I do not think a staple price of Rs. 10 per maund for cotton would alter tlio cultivator’s preference 
for wheat because wheat is much more easily grown than cotton. It is on tho ground for a shorter period 
and is not so subject to insect pests as cotton. If you are going to put down exotic cotton, tho wheat area 
would be affected because it would be sown at the timo of tho wheat harvest. It would also require watering 
in October. 

3310. I have no experience of American cotton. Wo only began irrigation on tho Upper Jlielum canal 
-in I91G. Tiie area of American cotton on this canal in 1917 was 3,181 acros. I could not give off hand an 

estimate of tho probable increase of American cotton undor presont conditions on the Upper Jliolum. 23,340 
acres is tho total area undor cotton in 1917. I have heard of failures of American cotton near Chillianwala 
on the Upper Jlielum Canal owing to bad seed. I think myself that exotic cotton wifi grow on the Upper 
Jliolum. The soil is tho best that I have come across. I have already stated in my evidence that if tho 
water in the Upper Jlielum Canal were short in October, tho cultivator could get over the difficulty by means 
of irrigation from wells. Wells on the perennial channels are falling out of use now. No zamindar cares to 
keep up wells if he can got “ flow ” irrigation but on kharif channels he gets considerable help from wells and 
they are maintained for the rabi crops on such channels. There seems to be a gonoral idea that American 
cotton requires water in February. If,' however, it is thb case that a first watering is not necessary for American 
cotton until April, then I should say that tho prospects of increasing tho area under it on the Upper Jholum 
Cmal aro considerable. February is a very critical month for wheat. 

3311. I have made no observations in regard to tho cultivation required for wheat and for cotton. I 
have not heard any opinion expressed by tho zamindars. I think, under present conditions, the wheat harvest- 
ing operations in April aro a serious factor against cotton cultivation. The question of labour is important 
for the labour is limitod-now. In most of tho tracts on the Upper Jholum Canal, labour has been denuded 
by recruiting and therefore it is now limited. That is, of course, a temporary condition. The cultivator’s 
preference for a particular crop is only a question of which crop pays tho best combined with which is the 
easiest to raise. It is only natural that people should go for that which is tho easiest. Though cotton may 
require fmt little cultivation, it is affected by all kinds of diseases whereas wheat is not. 

331 — I think that payment for water by volume would be a favourable factor in extending tho cultivation 
oi cotton. But wo havo got to arrive at a suitable modulo and to get tho cultivator to accept that module. 
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Undoubtedly a syatom of payment by volume lor water would do away with all the trouble connected with 
the rcvenuo staff. 

3313. I havo served on tho Sirhind canal. It is tlio caso that on the canals in the Eastern Punjab, the 
cultivator very often hesitatos to use canal water because for one watering he has to pay full rates. He there- 
fore prefers to raise gram as, if tho rains aro favourable, ho can grow it without canal water, but if water wore 
paid for bj' volume, it would givo him more liberty. 

3314. (Mr. Henderson.) There is a small area under rice which is chioily on hharif channels. I doubt if 
tho cultivators would grow cotton on such areas oven if rice cultivation was abandoned because tho soil is 
very hard and only suitable for rice cultivation. 

3315. On tho Upper Chcnab Canal in tlio Deg rogions there arc areas where cultivators have grown' 
nothing but rice for years. It is very hard soil and seems to produce rico only. Wo havo got no bailor 
on tho Upper .Thclum Canal. Tlio soil is vory excellent throughout. 

3310. Dcshi cotton is sown in April and May. The cultivators wait until after tho rail harvest. If 
tho sowing of American cotton could take place at tho same timo as the dcshi, it would simplify niatters and 
I, 1 think the zamindars would tako to American cotton in proferenco to dcshi as they could got a much better 
price for tho former. Tho last watering that they givo to wheat is in March. American cotton, if sown in 
April, would not clash with tho watering of wheat but it would clash with tho harvesting of wheat. 

3317. I have noticed that wells tend to fall out of uso on perennial canals. That is my experience both 
on tho Upper Chcnab nnd Upper Jlielum. Where there is any chance of getting perennial flow, tho cultivators 
will not keep up thoir wolls. A combination of perennial “ flow ” irrigation and wells is out of the question. 

331S. (Mr. Roberts.) I should certainly be prepared to help in tho distribution of the seed of American 
cotton. 


Mr. A. S. GIBB, Executive Engineer, Upper Bari Doab Canal. 

EXAsnnnn at Lutorr, January Tin, lOlS* 

1Fri7/e» statement. 

VI. — Irrigation. 

3310. (50) Experience. — I have been in tho permanent sorvico of tho Punjab Irrigation Branch of 
tho Public Works Department since October 1001 and during that time havo held charges on tho following 
canals : — 

Lower .Tholunr*(Open Canals and Construction). 

Upper Chcnab (Construction). 

Kabul River, North-West Frontier Provinco (Open Cinal). 

Lower Chcnab (Open Canal and Research). 

Sirhind (Open Canal). 

Multan Inundation Canals (Open Inundation Canals). 

Upper Bari Doab (Open Canal). 

Revenue assessment work is part of tho ordinary routino of canal officers on all these canals except on the 
Multan Inundation Canals. 

3320. Irrigation as affecting the cultivation of long staple cotton . — Tho position from an irrigation point of 
view soems to bo that tho substitution of Amorican cotton for dcshi cotton on a largo scalo, or the irrigation of 
a largo now area of American cotton in addition to tho crops of all kinds already grown, may involve a change 
in tho seasonal distribution of tho water-supply among successive months of tho year. I. understand that tho 
sort of chango that seems to bo required is that roughly indicated in the diagram attached, Annexure I,* in which 
tho full lino represents tho averago supply taken by tho canal month by month throughout the year under 
oxisting conditions, yhilo tho dotted curves show how this may havo to be altered to suit American cotton. 

(2) Tho most important aspects in this chango of tho form of tho Bupply curve for the year are the extra 
supply required in tho spring before wheat harvost and tho necessity to keep high supplies running longer into 
tho autumn than at presont. In tho early hot weather and monsoon periods, wo can do pretty well what we 
like : in tho former period, tho canal supply is oven now almost always in excess of tho real demand, while, 
in tho monsoon, there is water onough in tho river to fill a canal of any sizo. October, February and March 
are tho critical times becauso under present conditions irrigators uso ns much water as our canals can make 
available in those months. 

(3) Tho average supply of a Punjab river at any timo of tho year docs not by itself give complete inform- 
ation ns to tho supply available for irrigation. At all times of the year the river is liable, with more or less 
frequency, to- bring down supplies far in oxcess of tho capacity of any canal, but tho liability to do this 
is very different at different times of tho year. Tho supply in tho rivor tlmt is in excess of the canal’s capacity 
is obviously not avnilablo for irrigation, so that tho extent of variation from the average at different times 
of tho year is just ns important ns tho figuro for tho averago itself. I havo not got tho figures for any 
particular river site avnilablo, but tho attached diagram, Annexuro H,f may bo token ns fairJy typical of 
tho Punjab rivors in general. In this diagram, tho lines of minimum and averago supply are fairly definite, 
but it is impossible to assign any vory definite limits to tho maximum supply that may come down ; tho lino 
drawn merely represents tho limit of ordinary variations to bo oxpccted at any timo of tho year. 

(4) The point I wish to illustrato is that the figuro for average supply in tho autumn has a somewhat 
different significance from tho figuro for averago supply in tho spring. Tho fall of the supply in the autumn 
is fairly uniform from year to year while tho riso in tho spring is extremely irregular. The spring averago 
river supply is tho averago of figures ranging from tho absoluto minimum of tlio year up to six or eight times 
the average, while in Ootoher tho rango of variation is relatively small. Tims tho supply that can be mado 
avnilablo for irrigation can bo mado to approach fairly nearly to tho averago river supply in tho autumn, but 
must always bo much below it in spring. Therefore, if a canal, whose capacity is less than the October average 
river supply, bo increased in sizo, thcro will be a considerable incrcaso in tho averago supply rendered avnilablo 
for that month, especially in tho first half of it ; but tho saino increase in tho capacity of the canal will cause a 
relatively much smaller incrcaso in tho available averago supply for tho spring months. This is shown clearly 
on tho attaohed diagram, Annoxuro, TTI,f which represents the actual figures worked out for the proposed 


* Mr. Olbb’3 onl evidence has not been printed ns lie was unable to correct It before leaving India on sick leave, 
f Published in separata volume of map* and plans. 
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sito of a new head 'works on ono of our rivors. Unfortunately, I have no similar data for any existing canal 
head but in this respect our Punjab rivers do not differ much from each other. 

(6) Tho greater the canal’s capacity, the moro closely ]will fluctuations in its supply from ono year to another, 
correspond to fluctuations in the river. This is not very important in October because tho river does not 
vary much from year to year in that month but it is very important in February and March : no increase in 
tho capacity of the canal will alter the fact that in the absonco of winter rain the minimum river supply for 
the whole year will occur, in these months. Moreover, those years, when the river is high in February and 
March, arc, as a rulo, tho years of hoavy winter or spring rainfall, when there is little demand for canal water 
and when American cotton will need it no more than other crops. So much is this the case, that I think that 
tho time of tho whole year, whon an increase in tho capacity of tho canal will have tho vory least effect in 
increasing the supply rendered availablo for irrigation, is the spring period including February and March. 
Tho enlarged canal will just give tho same very low spring supplies in tho years when water is most wanted 
at that season, and will usually only make big supplies availablo when rainfall renders them unnecessary. 

(6) In the attached diagram, Annexure IV,* are shown the curves of average supply for the six cold weather 

months of each of flvo large perennial canals. Generally speaking, during those six months the demand is 
in excess of the supply and the oanals all take every cuseo they can get from the river, except when occasional 
rain causes the demand to slacken. Of the five, the canal whoso curvo has tho deepest sag relative to its full 
capacity.is the Upper Bari Doab Canal. It has evident^ a greater capacity, relative to its river supply, than 
any of tho others. Its Ootober supply is seen to bo well below its full capacity, and in February it takes an 
average of only 2,000 ousecs in spite of ifs 0,700 capacity. Obviously no increaso in capacity would bo of any 
appreciable use to this canal. Tho Western Jumna Canal is vory similar to the Upper Bari Doab Canal. Tho 
Sirhind Canal might benefit a little in October by an increase of size but with its present capacity for 8,600 
ousecs it can only tnko an average of under 4,000 in Fobruary'and March, so that no appreciable improvement 
can bo oxpeeted thoro. Moreovor the balanco of the Sutlej supply is, I understand, almost completely allotted 
for new projects. ' 1 

(7) Tho two remaining curves on this diagram are for tho Bower Clienab and the Lower Jkelum Canals 

and refor to the period before tho opening of tho new triple canals. They aro both flatter curvos than the 
others and, assuming that the Chonab and Jlielum Rivers vary similarly to tho Ravi and Sutlej, tho curves 
indicato that theso two canals wero of too small capacity to make as full use of thoir river supplies as tho 
other throe canals do : this is especially tho caso with tho Lower Jholum Canal. But this fact js just' what 
mado tho triplo canals possiblo. With theso throe now canals in full working order, tho curve for the Lower 
Chonab Canal will certainly have a deeper sag and take a form similar to tho other threo. Tho Lower Jkelum 
Canal, alono of the fivo, will probably still benefit to some extent by an increaso of capacity which will in- 
creaso its hharif area without, I think, greatly reducing its rabi. I understand, however, that tho enlarge- 
ment of tho Lower Jltelum Canal has already been decided on. . 

(8) Tho foregoing discussion of tho supplies our Punjab canals tako from tho rivers shows, I think, that 
thore is, what I may call, a series of natural curves representing tho available supply throughout tho year. 
Each curvo of tho series corresponds to a certain canal full capacity. All tho curvos of theso scries have tho 
same essential form ; only in each series, as the canal capacity increases, tho sag of tho curvo becomes deeper, 
the drop in tho spring becomes moro gradual. 

(9) Now, if we must assume that under present conditions the canal supplies in October, February and 
March are not big enough, compared with tho supplies during the othor months of the year, to provide tho 
special conditions suitable to American ootton, then I think it is evident that nono of tho series of natural 
curves will meet tho case. That is, an increase of the capacity of tho canal will not do what is wanted. And 
it would appear that American cotton will require a decided distortion of the form of tho natural curvo. A 
distortion of tho curvo of tho kind required can only bo effected, I think, by storage of water ; supply must 
bo hold up when it is surplus to augment tho natural supply at the special times, when it is needed. 

(10) But is the assumption made at the beginning of tho last sub-paragraph correct ? That is, is it true 
that during these two critical periods the curvo of available snpply exactly fits tho curve of real demand under 
oxisting conditions ? So far as Ootober is concerned it is true, because wheat will bo sown up to tho limit 
of the availablo supply in that month whatever it maj' be. . But whether rabi crops really require all the water 
they aro given in the spring is a question I do not feel nble to answer. It seems to mo, however, that it 
is extremely important with regard to American cotton that the right answer to this question should be found. 

(11) Tho waterproof lining of canals, though in my opinion urgently necessary for othor reasons, will- 
simply increaso tho supply availablo for irrigation by a largo but approximately uniform percentage all the 
year round ; but tho essential form of the supply curves will remain tho same. Indeed tho application of any 
measures, which result in a general, more or less, uniform or proportional improvement in tho supply at tho 
field all tho year round, will probably, I think, other conditions remaining as they aro, produce conditions of 
water-supply suitable for a general all-round increaso in tho area of orops as already grown, but will not 
bring about an altered seasonal distribution of supplies especially favourable to American cotton. a 

(12) Without storage facilities, the curve of canal supply cannot, so far as I can sco, be distorted in tho 

way that seems to bo required to favour American cotton ; and I think it is possiblo, though by no means 
certain, that, without this positive distortion of the curvo by means of stored water, wheat and American cotton 
will always interfere with each other to some extent. But at the same time, I believe that a general augmenta- 
tion of the supply available for irrigation involving an all-round increase in intensity of cultivation, especially 
where intensity is now low, will of itsolf bo favourable for the cultivation of American cotton. I think a high 
intensity of cultivation generally makes for a higher standard of and moro ambitious husbandry and really 
gives to tho cultivator greater latitudo of opportunity and a freer choice as to what ho will do. These reasons 
for my view may not bo vory logical but cultivators are not entirely logical. It is partly a matter of mental 7 
atmosphero : when cultivation is intense, man seems, feels and aots as master of the circumstances ;_but when 
cultivation is relatively sparse, opportunity seems moro restricted and circumstances are folt to bo in 
command. - - > 

3321. Possibilities of a large increase in the area under American cotton. — Tho extent to which tho apparent- 
ly competing interests of American cotton and wheat can bo reconciled by purely agricultural methods and with- 
out any change in tho seasonal distribution of water-supply, is a part of tho subject I am not competent to 
deal with j though I think tho earlier sowing of wheat would probably help. Unfortunately tho results, so 
far obtained on the American cotton estates on tho Lower Bari Doab Canal, aro not applicable, since tho colo. 
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nisation of the area to be served by that canal is still so far from being complete that tbo limitations of tho 
water-supply bavo not yet become fully effective. For tbo purpose, howover, of dealing with some of tbo 
other questions, on which ovidcnce is invited, I will assume that this cotton-wheat difficulty, if real, can bo 
got over, and that a general increase in tho total of irrigated crops will make tho inclusion of a largo area 
of American cotton possiblo. 

3322. The alternative policies. — I think it is important to distinguish between tho two alternative 
policies put forward for attaining this end, namely (a) to increase the supplies drawn from tho rivers or (6) to 
adopt measures to ensure that a larger proportion of tho water at present drawn from the rivers shall actually 
reach the fields and bo applied to them in tho most useful way. From what I have aheady said, it will bo 
obvious that I do not advocate policy {a) for general application ; becauso it will not result in any appreciable 
increase in the spring supplies in the drier years. The bulk of the increased supply obtained by the adoption 
of such a policy will bo confined to the monsoon period and will be chiefly useful in increasing tho areas of 
Indian com and monsoon fodder crops. The second policy (6) Eccms to me to bo preferable, becauso it 
makes for an approximately proportional increase of water available for field irrigation all tho year round. 
Some of tho measures of this class are mentioned in tho list of questions, namely, — 

(i) Waterproof lining of channels. 

(if) Equalised distribution at outlets. 

(iii) Change in tho charge for water. 

To this list I would odd — 

(iv) An increase in the intensity of irrigation, especially whero intensity is low. [This will be effective 

only in the absenco of (i) waterproof lining for channels.] 

I will deal shortly with each of these in tho above order. 

3323. Waterproof lining of channels. — Wo havo no really accnrate data ns to tho exact loss of water by 
absorption from our canals, but for present purposes I accopt tho usual all-round rough figure of thirty per 
cent, of the head supply as being lost between the canal head and the outlet. Tho percentage lost is higher 
for the Western Jumna and Sirliind Canals, w-hero the intensity of irrigation is very low, than for the Lower 
Chenab and the Upper Bari Doab Canals, where the intensity is much higher. It is- tho water that is thus 
lost that is the evident cause of water-logging. In my opinion, so far as tho Doab canals aro concerned, this 
onormous discharge of water into the under-soil simply must be stopped, otherwise largo areas of the tracts 
concerned are doomed to become vast salt -marshes within the next two generations or so, and American 
cotton os well as every other crop will go out of cultivation. I consider the lining of channels is a necessary 
condition of tho continued existence as agricultural land of the Doaba tracts. 

(2) Apart from that aspect of the problem, however, tho economic of waterproof lining resolves itself 
into the matter of the price of cement. (I attach no value to puddle or brown-paper linings and consider, 
cement concrete the only possiblo material). Taking a broad viow of tho national economics of tho subject 
I am satisfied, from figures I have seen, that oven with the present high prices of cement (i.e., taking the pre- 
war price of coment imported from England) the total valuo of tho produce obtainable from the water saved 
will be such as to mako it a thoroughly sound financial proposition for the country as a whole. I am also 
satisfied that if we can manufacture good cement locally in tho salt range, wlieio I bolievo all the necessary 
materials are available, at a cost approximating to the cost of manufacture in England, then tho lining of tiie 
canals with cement concrete could bo made to yield a commercial profit to Government from increased 
revenue alone. 

' (3) In my opinion, all tho water that can bo saved by the watorproof lining of canals can be efficiently used 

on the areas already served by the canals. In all cases — but moro so in some than in others — tho intensity 
of irrigation can, I think, be beneficially increased to the extent that would bo rendered possiblo by lining our 
canals with their present head capacity. There aro undoubtedly many outlets on which tho intensity of 
irrigation is-uneconomically high, but theso aro much moro than balanced by tho numerous outlets, whero 
the intensity is inefficiently low. The average all-round intensities are nowkoro so high as to preclude a largo 
increase in the cultivated area without taking in any new land. 

(4) To mako lining a practicable measure, and to devise means for carrying it out without unduly inter- 
fering with existing irrigation are purely engineering problems, -which have just got to be solved. They 
have not been solved yet ; but they are, in my opinion, by no means incapable of solution. 

3324. Equalised distribution at outlets. — Some years ago I made a special investigation of this subject, as 
the result of which I found that tho duty, based on the discharge of the outlet, falls rapidly after tho allowance of 
water per aero commanded oxcceds a certain limit. It must bo remembered, howover, that duty takes account 
of all irrigated area as such, and has no concern with tho kind of crop or tho valuo of tho outturn. I am now 
inclined to think that the point of maximum value of outturn per cusec used would correspond to a consider- 
ably more liberal allowance of water per aero than that which gives the maximum area irrigated per cusec. 
On the attached diagram, Anncxure V,* which shows tho curve of duty at outlets for different water allow- 
ances as actually found from'protty accurate observation of about a hundred outlets, I havo shown in red what 
I think may bo the form of the curvo of valuo of outturn per cusec. This red curvo is purely conjectuural but 
the point I wish to bring out is, that so far as tho outlet is concerned, if wo only look at tho area irrigated, wo 
aro apt to bo misled into concluding that the less water wo give tho better ; and I think many have been thus 
misled. I am suro this generalisation is not true, if wo take tho valuo of outturn as tlio criterion. Common 
senso indicates that there will bo a certain allowanco of water that gives tho highest valuo of produco por cusec, 
and that tho efficiency thus measured will fall off on both sides of that allowance ; that is, as the supply bocomes 
more liberal or less liberal ; I believe, tho falling off in efficiency is fairly decided on both sides of tho best 
allowance, but probably more rapid on the side of low water allowance than that of high. 

(2) The present extreme inacuracy of our outlet distribution moans that whatever the best water allowanco 
may be, relatively few outlets get it ; tho majority aro working inefficiently beeauso they get either too high 
or too low an allowanco of water. Where the intensity is already fairly high, the equalised distribution of 
outlets will cause a very marked improvement in the efficiency of irrigation ns measured by tho value of produce 
per cusec ; but where the intensity is generally very low as on some parts of tho Sirliind and tho Western 
Jumna Canals, accurate distribution will not make so much difference. 

(3) The only practicable'’ way of obtaining equalised distribution appears to be by. the ui.o of modulo 
outlets, that is, outlets which give a constant discharge. 
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3325. Change, in the charge for water. — The obvious cliango -which is required in the existing schedule 
of water-rotes is to abolish it altogether. Tho reason why it is so difficult to answer tho question whether 
wheat really needs all spring water it is given, is that tho cultivator pays tho same water -rate per aero whether 
he gives his wheat two or fivo waterings. The difference between little watering and much so far ns tho 
cultivator is concerned is largely a matter of the amount of labour he has to expend in cultivating his fields : 
to a large extent ho regards the canal water-supply as a labour saving device ; and is quite correct in doing 
so. But the effect of making the charge dependent on the area of crop and independent of the amount of 
water used is obvious ; once a cultivator is committed to paying water-rate on his fields, ho is perfectly right 
to go on putting as much water as ho can get on to thorn. The only way to give the cultivator a bias in 
favour of economical irrigation (which does not necessarily mean using less water), that I can see, is to 
base tho charge on tho water used. The use of module outlets is, I believe, tho only practicable way of 
making this possible. 

(2) I am aware that an accurate statement of agricultural expenses and receipts shows the water-rato 
to be a relatively small and unimportant item in the account but agricultural accounts are always difficult 
to make up and their lessons aro usually obscuro. This is true oven in the case of the accounts of business- 
like farmers in Britain, and tho cultivator in this country, whatever else ho may bo, is not very business-like. 
That which is very apparent influences him more than that which is very real but less apparent. An acreage 
water-rate payable in cash and continually brought to the cultivator’s notice by Government officials going 
through his fields, claiming hospitability in the village and thumb marks on a succession of brown-paper 
forms is bound to exeroiso an altogether disproportionate influence, simply on account of its extreme obvious- 
ness however small the value concerned may bo in reality. 

332G. Increase in the intensity of irrigation. — I attach two diagrams, Annoxures VI* and VII showing tho 
relations between the intensity of irrigation and the rabi and kharif duties based on canal head and distributary 
head supplies for five perennial canals, from which it will be seen that there is a very iniportant increase in tho 
duties as the intensity of irrigation increases. It will bo noticed that duties based on" the discharges of canals 
and distributaries, taken as a wholo, behave in a way exactly opposite to the duties based on outlet discharges. 
This apparent paradox requires explanation. Tho duty intensity diagrams for,whole canals and distributaries 
bring into prominence the fact that, whero intensity of irrigation is low, tho total length of canals, branches 
and distributaries required to take the water to each outlet is great ; so that tho length of channel from which 
water is being lost by absorption is much greater than it would be, wero the same supply used for more intense 
irrigation. Thus when intensity is low, tho amount of water that eventually reaches tho outlet is much 
less than when the intensity is high assuming the same amount taken in at tho canal head. 

(2) On tho watercourse, on the other hand, a small allowance of water per aero of commanded land 
stimulates the cultivator to spread it over the maximum area possible. There aro usually many shareholders, 
tho area of land is large, each holder has to get his share of what little water there is and so largo an area of 
relatively low yielding crops is grown and the duty at outlets is high, probably too high to bo truly economical, 
though the duty of the canal as a whole will be low. 

• (3) Increased intensity of irrigation, then, is simply a means of reducing somewhat the percentage of tho 

canal head supply that is lost by absorption in canal channels ; it acts by improving tho ratio of total area of 
irrigation to total length of channels. Of course, if all absorption from canal channels is practically stopped 
by waterproof lining, tho longth of channel ccasos to be a fact or in tho problem. 

• Published iu separate \olumo ol maps ami plum.. 
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Written statement. 

_ VI. — IniUGATIOK. 

3327. (50) Experience. 1 entered tlio Irrigation Department, Punjab, in October 1000 ; for tbo first. 

year I was attached to a Sub-Divisional Officer partly on construction and partly on an open canal. 
In November 1007, I was transferred to the North-West Frontier Province, and was employed on the cons- 
truction of tho Uppor Swat River Canal till April 1014. In April 1014, 1 was transferred to the Headwords 
of the Lower Bari Doab Canal and from there I was transferred in Juno 1015 to tho Hcadworks of tho Sirhind 
Canal where I remained till October 1015. In November 1015, 1 was transferred to tho Ferozepur division of 
tho Sirhind Canal, and remained in charge of Asabutar sub-division till June 1910. In July 1010, 1 was trans- 
ferred to the Montgomery division of tho Lower Bari Doab Canal, where I am now Executivo Engineer. Thus 
most of my experience has been on tho construction of canals, and my only oxperionce of open canals is tho 
eight months I spent in charge of Asabutar sub-division, and tho last seventeen months during which I 
have held charge of tho Montgomery division of the Lower Bari Doab Canal. During tho last 25 months, I 
have had experience of ordinary canal irrigation assessment work, i.e., measurement of crops, and preparation 
of demand statements. 

3328 (51) Wheat versus cotton. — On tho Sirhind Canal, tho cultivators preferred whe.at to cotton ; in 
fact, very little cotton was sown in my sub-division. The reason for this preference was that, at tho time, 
the rate f<5r cotton was normal, and nothing was known of American cotton in the sub-division of which I 
hold eliarge. Further there aro less risks attached to tho cultivation of wheat ; cotton is subject to more 
pests. Tho cultivator, I believe, takes this into account. He could make more profit out of his wheat crop, 
and it supplied fodder for his cattle. 

(2) On tho Lower Bari Doab Canal, tho cultivators now prefor cotton to wheat as the price is so high 
that thoy can mako muclr more profit out of it than they can out of wheat. This preference will, I believe, 
only remain as long as the present high prices continue. Tho cultivator will never givo up his wheat, as ho 
requires it as a source of food for himself and his cattle. Ho will, howover, probably reduco his pachelri 
wheat, so as to liavo more wator for his cotton. Pachelri wheat requires Jato watering when tho water 
ought to bo going to cotton sowings. 

3329. (52) (a) Critical period in regard to water supply. — Tho critical period in regard to water supply- 
on the Lower Bari Doab Canal is from tho middle of October to tho middle of April. During this 
period the canal will, in a normal year, bo running in lotation with tho other four canals. Tho commence- 
ment and end of the period must vary, depending on tho rainfall. The most difficult month ns regards 
water-supply for American cotton is October. During this month Amorican cotton requires a lot of 
water, and at tho same timo a lot of water is required for the “ watering beforo sowing ” of wheat. If 
American cotton is to get the wator. then wheat cannot havo it, and tho result will bo pachchi sowing of 
wheat up till the middlo of Decomber. This will not bo desirable. Again, if pachelri wheat is sown, it 
will require late watering in March when the water is icquired for cotton sowings. Under existing condi- 
tions, I do not seo how tho area of cotton can bo much increased on tho Lowor Bari Doab Canal u ithout 
detriment to tho wheat crop. 

3330. (52) (b) Watering of cotton.— Tho first watering after sowing for Amorican cotton, should, 

I understand, bo givon about two months after tho seed is sown. Tho averago cultivator does not under- 
stand this, and will givo the first watering after a much shorter period. It is difficult to say when the 
hotton is subsequently watered. It depends when the cultivator’s turn comes. If ho gets a turn frequently' 
and has water to spare, he will probably water every fifteen days. 

(2) Tho averago cultivator probably puts about four inches of water on at each watering. If ho w-ould 
take the trouble to conserve his water, keep his water-course clean, and irrigato with hal-hiaris, three 
inches would probably go as far as tho four inches. 

3331. (53) (a) Possibilities of expansion of area under cotton by enlargement of canals. — During 
tho summer months, i.e., Juno to September, tbero is ample water in tho rivers for a largo expansion 
of tho area under cotton, but I do not consider that it would be possible to enlarge canals to take this 
water solely for tho purpose of increasing the area under cotton. Suppose tho Lower Bari Doab were 
enlarged, there would be no difficulties in the Uiarif, but the difficulties would come in the rdbi. At present 
the Lower Bari Doab Canal in an averago year will run two-fifths time, i.e., twelve days per month in tho 
rabi. In a year when the rivers are very low, it will probably bo only possible, to get ten days. This is, I 
consider, tho minimum period of flow for which a canal works efficiently in the rabi. All tho cultivators’ 
t varis are based on a ten day period. Now suppose the canal was enlarged, this period of flow during 
the rabi would have to be reduced, and the quantity of water increased during this shortened period, 
ns it is always desirable to run channels with their full designed supply. This would not be satisfactory. 
I bolieve that irrigation could not bo satisfactorily carried out, if the periods were reduced to less than 
ten days. 

3332. (54) (a) Improvement in duty of water by remodelling of outlets.— I am unable to say to what 
extent the duty on a channel would bo improved by equalising tho distribution of supply between the 
upper and tho lower outlets, but it would bo most certainly improved for tho following reasons. 

(1) If an outlet is drawing off more than its sharo of water, this surplus will be used in two ways, viz : — 

(а) To sow a larger area than tho permissible area. 

(б) To give unnecessary water to crops. 

(2) To improve tho duty of a ohannel, it is the latter that has to bo stopped. At the same time, when 
remodelling outlets, the object to be aimed at is to givo each outlet its designed discharge on which it is calcu- 
lated that the cultivators can irrigate and mature their permissible area of crops. 

(3) I am now watching a distributary on which the outlets were remodelled at the beginning of last I.harij. 
In spite of the reductions in the upper outlets) I believe that tho area irrigated this rabi will not bo less than 
the area irrigated last year, although tho water has been considerably reduced. The reason for this is that 
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the cultivator will conserve his water and will not give any unnecessary waterings The water saved will 
ho used lower down the clmnnol to increase tho irrigated area and thus inereaso the diilj. . 

(4) I£ a cultivator can got water, ho will put it on this crops whether they require it or not. During 
the' last few days I liavo soon water hoing givon to wheat which is only just sprouting. 

3333 (54) (b) Utilization oi modules. — The only satisfactory way of equalising the distribution 
of water is I boiiove, bv the uso of modules or semi-modules. I have no expeneneo of tho former hut I lmvo 
a little experience of the latter in tho form of tho Kennedy gouge outlet. This has recently been fitted on 
one of tho channels in my division. Tho outlets work well provided there is at least 0-5 command anti 
this is not difficult to get. These outlets prevent the cultivator drawing off moro than lua share of water, 
which ho can easily do with the ordinary typo of outlet by deepening hia water-course. » 

3334. Suggestions f.r improvement o/ duty of m/fr.— Whilst on tlio subject of duties, I should like to 
say that, in my opinion, these could bo greatly improved by— 

i (a) Tho salo of water by bulk for irrigation. 

(5) Universal adoption of tho system of irrigation with hal-kiaris. 

(2) Rule 0 of the Canal Act empowers tho Divisional Canal Officer to levy punitive rates on all irrigation 
dono without hal-kiaris. The rule, howover, makes a proviso that either tlio Divisional Canal Officer, the 
Sub-divisional Canal Officer, or tho Canal Deputy Collector, must certify by personal inspection that tho field 
lias not been divided up in accordance with t bo rule. Now it is impossible for these threo officials to inspect 
more thnn a very small percentage of the irrigation during a crop, and tho result is that, in most eases, rather 
than take tho trouble to make tho hal-kiaris and irrigate economically, tho average cultivator will prefer to 
run tho risk of hoing caught and having to pay the ptinifivo rafo. 

(3) Irrigation can be increased with onr present supply ot water, if the cultivator is made to irrigate 
economically. An experienced ziUadar recently told mo that he believed wo could inereaso our irrigated area 
by fifty per "cent, if tho uso of hal-hiaris woro universal. I think, howover, lio lias pitched his iiguro too 
high. I would put it at twenty por cent. This would bn a slop in tho right direction, and I, therefore, 
think that the rules regarding the uso of leal kietris require revision with a view to making this system of 
irrigation moro common and thus increasing our irrigated area, and increasing onr duty. Tho water saved 
by tho adoption of efficient methods of irrigation would probably bo used in the hharij for tho extension of 
cotton and in tho rabi for wheat. 

(4) As regards tho sale of water by bulk, there can bo littlo doubt that this method would consider- 
ably increase the duty of a channel. Tho cultivator will liavo to pay for the amount of water ho receives 
and there need ho littlo doubt that ho will uso it to tho best advantage. He will bo ns careful with it ns 
a well-owner is who irrigates from his well. 

3335. (55) Fluctuations in river supplies and (heir effects. — On the wholo it may ho said that 
in an average year tho riso and fall of the rivers in spring and autumn is gradual. Please refer to “ Statistics 
of irrigation, water distribution, and working of distributaries of tho canals in tho Punjab ” for any year. 
At tho end of tho roliuuo, diagrams aro given showing tho ri»o and fall of the rivers. The rise and fall will 
not affect tho crops sown. 

333G. (58) Cropping and causes affecting it. — Taking a holding of 100 acres on tho Lower BariDoab 
Canal, tho permissible area to bo irrigated during tho year will ho C5'5-say OG acres. 39 acres will bo 
irrigated in the rabi and 27 acres in tho hharij. 


A good cultivator will divido his crops up as below — 
•Rati. 

3 acres toria. 

3 acres sag or senji . 

5 acres gram. 

28 acres wheat. ' 


Rharif. 

13 acres cotton. 

4 acres sugarcane. 

4 acres malcki. 

G acres chart or gtcara. 


A bad cultivator will probably bow tho following : — 
Rabi. 

10 acres sag or senji. 

7 acres ioria. 

22 acres wheat. 


Rharif. 

8 acres cotton. 

9 acres bajra. 

3 n res » athi. 

7 acres chad or gtcara. 


The crops a had cultivator selects aro thoso which require less attention on the part of tho cultivator 
It will bo noticed that lie does not cultivate sugarcane ns it requires a lot of attention, and tho ground requires 
a lot preparation. 

(2) Tho water-supply will not affeot tho area of tho fodder crop sown. Anv surplus or deficiencies will 
probably affect tho cotton crop in tho hharij and the wheat crop hi tho rabi. 

3337. (59) Practicability of lining canals. — I liavo had no cxperienco of actually lining canals, hut 
I carried out certain experiments on cement concrete slabs for lining canals when I was at tho Headworks of 
tho Sirhind Canal. . As a result of these experiments and of my 71 years’ experience of tho construction of 
canals, I am of opinion that tho lining of canals with cement concrete is perfectly practicable. I liavo roughly 
worked out the cost of lining a distributary with a head diseliargo of 178 cusecs. It would cost 
about Rs. 4, 00, ’000 including establishment and telegraph and postago charges. This works out to Rs. 7-4*0 
per acre of culturable area. Now tlio cost of constructing distributaries is calculated ot Rs. 2*2 per acre for 
t io Lower Bari Doab Canal. I have no figures to show tho total cost of tho canal worked out on tho basis 
of an acreage rate. I would proposo to do all lining with comont concroto laid in situ. Excellent cement is 
available in India and excellent aggregate and Bond ore available from Paihankot. 

(2) The above figure may seem largo when compared with tho original cost of tho clmnnel hut let us 
consider the question from two other points of view — 

(а) The value of the water saved by lining. 

(б) Tho benefit derived by the prevention of seepage from channels. 

(3) Consider (a) first. Tho absorption of tho abovo channel worked out in accordance with Mr. Woods’ 
rule comes to 23 cusecs. Now, on tlio’ Lower Bari Doab Canal, it is estimated that 2*62 cusecs at tho outlet 
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head will irrigato 035 aeros annually. Theroforo, 23 cusecs will irrigate 5,760 acres annually. Taking tho 
averago water rate at Rs. 4 per aero, tlio annual revenue from this saving of water will bo Rs. 23,000 in water 
rato alone. Now at 4 per cent, the interest charged, on tho capital cost of Rs. 4,00,000 will he Rs. 16,000. 
Deducting this from Rs. 23,000 wo havo loft Rs. 7,000. Taking tho cost of repairs at Rs. 4,000 annually 
wo still havo Rs. 3,000 left. 

(4) Now consider (6). Wo know that a largo amount of water is absorbed into tho soil in tho form of 
scopago from our present unlined canals, and that this water tends to raiso tho subsoil water level, until it 
ovcnlually becomes so high that tho land becomes waterlogged. It is most desirable to prevent or at any 
rate reduoo this tondoncyto waterlogging, and, theroforo, it seems to me that expenditure of money on this 
account, f.c., as a protcctivo measure, would bo justifinblo. If a certain amount of tho cost can be debited* 
to protective works, thcn^lhc profits to bo derived from tho sale of the wator saved by lining will bo 
increased. 

3338. (01) Enlargement and lining of canals. — Should it bo found desirable to enlargo a canal 
it would, I think, bo possiblo to lino it in conjunction with the enlarging, provided tho canal was subject to 
rotational closures. Tho -lining of distributaries could easily- bo carried out in rotational closures. Water 
for existing irrigation would havo to bo carried in tho existing channels. This could bo done by suspending 
tho lining work whilst the canal was in flow. This would mean that during tho rahi, which is tho working 
season, lining work could bo carried on for about nineteen days in tho month. During tho romainder of tho 
timo tho labour would bo employed in gottiug material, etc., ready for tho next closuro. 

3330. (62) Effect of lining canals on seepage problems. — I havo treated this question in my 
reply to question 59 (Paragraph 3337). I may add that I behove the seopago from channels would bo nil 
if they wero lined with cement concrete. This will reduco considerably tho riso in the water-table, and tho 
only somco loft, which will tend, to raiso tho water-tablo, will bo tho wasteful methods of cultivators. If 
irrigation with kal-kiaris is more universally- insisted on, the waste of water will bo very- little. 

3340. (63) Effect of lining canals on supplies. — I havo partially treated tho subject of this 
question in my .reply to question 59 (Paragraph 3337). I have shown that seopago will bo saved. This 
saving would bo practically- the samo in summor as in winter. I would also point out that a lined canal 
will carry very much rnoro water than an unlined ono of tho samo dimensions. 

(2) I consider that tho question of lining canals with coment conercto should bo very carefully investi- 
gated, and I should like to seo a comploto distributary lined. I only advocate tho uso of cement concrete. 

1 do not boliovo in cement and sand plaster or any other lining materials. I believe that expenditure on 
luring with comcnt concrcto will bo justifiable. 

3341. (64) Suitability of water rates. — With tho existing rates, I believe that tho water rates 
charged have no effect on tho cultivator’s profcrcnco for a particular crop. At present I do not consider that 
any chango in tho rates is called for. 

Mr. A. W. M. Jesson called and examined. 

33-12. [Mr. Ashton.) Kennedy gaugo outlets havo boon installed on 14-L distributary so as to give a 
dischargo of 2-C2 cusecs for a thousand acres of cultivable commanded area. That is tho projected allowanco 
which has been fixed for tho Lower Bari Doab Canal. If thero is to bo a reduction, it will bo for all outlets. 

In zone A, tho dischargo is 2-C2 cusecs and in zono B, it is 2-26 cusecs. Tho critical period in the water supply 
on tho Lower Bari Doab Canal is from tho middle of October to tho middlo of April but last year it went on 
to tho end of April. I havo forty Kennedy gaugo outlets on 1-1-L distributary-. They will probably bo gradu- 
ally introduced all over tho canal but wo cannot put them in at onco all over the canal ns they nro expensive. 

3343. Tho Lower Bnri Doab was opened in 1914, but thero was very little irrigation done in 1915-16. 
Tho canal is not yet fully dovclopcd. Tho water ralo for wheat is Rs. 5 and for cotton is Rs. 4. Wo are 
giving freo remissions for tho first two crops. I havo no distributary in my division which is fully colonised 
at present. Wo cannot do much moro until after tho war ns so much land lias been allotted to tho 
military. 

3344. Tho lining of tho Lower Bari Doab Canal would havo tho effect of preventing all absorption 
throughout tho year. Wo should havo tho water thus saved availablo for cultivation all through the 
critical months. Lining would prevent water-logging. It is difficult to say what tho percentage of water 
lost through absorption amounts to. It is about twclvo per cont. on the distributaries. On tbe Lower Bari 
Doab, wo generally havo closures for ninotccn days overy month from Octobor to April and wo could iino 
tho canal during that time. Tho length of tho closuro depends on tho water availablo in the rivers. In 
normal years, wo would bo running for -•! ths of the timo m tho rabi : tho rest of tho timo tho canal is 
closed. This year thero was so much water that wo had to close down as there was no demand Lr it. 
Wo could not lino the main canal unless wo dosed it. Tho keenest demand on tho Sirhind is undoubtedly 
in tho rabi. Thero is not much kharif irrigation. In the Lower Bari Doab, I should say there is very little 
diffcrcnco botween tho kliarij and tho rabi. Tho proportion is supposed to bo bixty rabi and forty kharif, 
but it will probably work out at half and half. If an extra supply is wanted to raiso tho kharif percentage 
from forty to fifty without enlargement, then tho canal will havo to bo lined. If it is lined, thero will be 
plenty of wator to raiso tho kharif percentage. Tho proportion between kharif and rabi actually depends 
on tho supply in tho rabi. On tho Lower Bari Doab Canal, tho projected ratio is forty kharif sixty rabi. i 
If it is to bo 'changed to ono kharif and ono rabi, tho canal will have to bo enlarged or lined. I do not 
think tho rabi area would docreaso below ono half of tho permissible annual irrigation no matter was 
given in tho kharif. If you incroaso tho wator in kharif, tho zamindar will increaso his intensity. An 
increased water supply in kharif will havo tho result of increasing tho kharif provided, of course, tho land 

is availablo. Tho intensity is now 60 J per cent, of tho cultivablo commanded area but it could be increased 
to 70 or 75. All tho area commanded by tho canal will oventually como under irrigation. The cultivator 
might reduco his rabi area slightly. 

3345. (Mr. Roberts.) Thero would not bo any objection from an irrigation point of view to increasing 
tho intensity, on tho Lower Bari Doab Canal to ono rabi and one kharif. I do not seo how the canal could 
bo enlarged very well without remodelling tho bridges. Lining would not require remodelling of masonory 
works and tho existing ones could bo used with only slight alterations which would bo easy enough. With 
comcnt lining, it is probable that absorption would bo negligible and you could have a steeper bed slope. 

3340. My general impression of cotton on tho Lower Bari Doab is very favourable. *It is a popular crop 
and next year thero will be very little deshi. Tho total area of cotton in my division is about 50,000 acres. 

£ lit 
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I have not cot the oxaot figures, but I think about 20,000 acres nro American. I do not Hunk one would bo 
justified in estimating for an area of 120,000 acres under American cotton next year on tlio Lower Ban Doab. 
That would boa jump of about 40,000 acres. A lot depends on tho water. Aon may get a largo area under 
cotton but the question is whether it could bo matured. Will they get water in October 7 Ihoy must have 
water in Octobor. Our experience on tiio Lower Bari Doab this year was that they were watering right, up 
to December. It kcops oil frost to some oxtent. Tho domand was very low because they had a lot of rain 
in September. 

3347. As to tho assistance which tho Canal Department gives in tho distribution of seed ; hi past jcais 
it has been considerable, but I do not think we can keep it up indefinitely. Tho zilladars who distribute 
seed have tlioir hands full and thoy have to leave other work undone, such as tho inspections of tho work 
of palwaris, otc. They havo to go round to get tho cultivators to buy seed. Later on, tho cultivators may 
come in of their own accord and buy the seed and then tliero will be no trouble, but at present wo havo to 
pross it on thorn. Prom tho results this year, I think tho zamindars will undoubtedly tako it willingly next 
year Wo havo not got tho indents in yot but I tliink the amount to bo distributed will be very high. We 
can manage it for a year or two but I do not think that tho Department ought to do it. for many years, 
l’rivato enterprise ought to do it. Later on when the colony is more developed, men like lambardars and 
zaildars ought to distribute tho seed not only of cotton but of other crops. 

3348. I would especially lay stress on the sale of water by bulk. Under the kal-kiari system, the main 
water course runs down one sido of a rcctanglo of 23 acres. Tliero arc smaller branch water courses, running 
down tho middlo of each JfctVfa-plot. An aero is divided into right lav ah and one banal kiari is the unit for 
irrigation. Tho zamindars nro supposed to irrigate tho first kiari and than to closo its nakka and then to 
irrigate tho next and so on. But thoy cut tho bunds between the kiaris so as to irrigate two at onco and so 
wasto water. Tho kal-kiari system of irrigation does mean extra labour but a zamindar can do it perfectly 
well. IIo will not bother about it. On tho Lower Bari Doab Canal I tried to keep tho chaks about 500 or 
600 acres with a discliargo of one cuscc and a half. If water were sold by bulk the cultivator would mako 
his own kal-kiari system and ho would work out tho system which paid him best. I believe an experiment 
has been sanctioned in selling water by bulk to Sardnr Jogendra Singh. 


Mr. H. W. NICHOLSON, B.Sc., A.M.I.C.E., Executive Engineer, Sirhind Project Division, Punjab. 


Examined at Lauouh, Januahv 7th, 1918. 
Written statement. 


VL— Irrigation. 


3340. (60) Experience. — Tho witness, prior to appointment to tho Punjab Irrigation, served for two 
years in tlic Admiralty Dheclor ol Works Department, Haulbowlino Dockyard, 1903 — 1903. 

(2) On appointment to tho Punjab Irrigation in 1905, ho lins been employed : — 

(1) Patiala Division, Siihind Canal, 1900 — /our months. — Survey work lor a project that never matured 

but during which information was gained which later led to the conception of tho presont project 
on which witness is engaged. 

(2) Upper Chenab Canal, 1906-07. — Construction work on main lino in three Divisions. 

(3) Lower Jhclum Canal, 1907-08. — Irrigation in bar and khatlir tracts. 

(4) Upper Jlielum Canal, 190S-12. — Construction work of main lino and torrent crossing on border 

of Kashmir State and Gujrat District. 

(5) Upper JhelumCanal, 1912 — /our months. — Personal Assistant to B.E. Purves, Esq., Superintending 

Engineer. 

(6) Sirhind Canal, 1912-15. — Sub-Divisional Officer, Headworks, held divisional chargo of Ludhiana 

division tlirco times. Rupar division twice. Eorozepur division onco and finally tho Ludhiana 
division. Permanently posted to tho Projool division! 

(7) Project Division, Sirhind Canal. — 1915 to date. » 

(8) The following tours havo been mado : — 

1913, to Bengal to seo Saida Ganges Bridge under construction. 

1916, to all tho Headworks in tho Punjab Provinoo. 

1917, to tho major dams and storago reservoirs in Bombay and Madras Presidencies and Gwalior 
Slate. 


(3) Genorally it may bo said that tho witness has bad most oxpcrionco of design and construction 
of irrigation vorkB of magnitude, with experience of irrigation assessment work ns Sub-Divisional Officer 
and Executive Engineer on two canals, tho Lower Jhclum and Sirhind Canals. 


3350. Method of approaching the question. — Witness has been particularly struck by tho fact, in tho 
working of this Department, that questions tuoh ns tho one now under consideration cannot bo oflcctivoly 
doalt with. Ibo highly trained and paid officers of this Department nro all employed in hooping an 
enormous machine, consisting of subordinates and potty officials, clean and in working orders ; and 
complying with irksome rules of procedure, which so absorbs tlioir energies that they havo no opportunity 
loft to tako up or consider any otiier questions than thoso thoy aro compolled to ; this applies without 
exception from tho lowest to the highest Gazetted Officer. Tho handling of all these questions involves tlio 
[statistical analysis of enormous masses of figures. Tliero is no man in tlio Pro vinco now, owing to tho 
increase of irrigation, who can, from personal oxpcrionco, giro an opinion of tho cause ana effoot of tlio 
economio changes which nro taking placo. 


(2) Since tho witness joined this canal ho has taken overy opportunity to collect all the statistics that 
exist m connexion with it and analyso thorn. Since holding chargo of tho Project Division, tho field has boon 
widened, as statistics, covering tho broader principles of tlio romaining canals of tho Province, have been 

o*? • an “ al ? al J’ Bed > ' ° wm S .to tho necessity of obtaining reliablo data on which to base the design of 
tho Sirlund Project and trace its future development. ° 
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3361. Statistical statements attached.— Tot tlio question of cotton growth the following statistical 
diagrams* are attached — 

(а) Diagrams showing crops grown on all major and minor canals of tho Province, collectively and 

individually. 

(б) Diagrams shewing the ton daily supplies on the Sirhind Canal and branches. ' 

3352. (51) Wheat versus cotton.— The crop diagrams speak for thomselves as an inspection shows. 

(2) In tho table, Annoxure I, tho canals are placed in order of proportion of cotton area to wheat area. 
Tho water rates charged on tho canal for tho two crops aro given. Prom this it will bo noticed that— 

(а) Tho proportion is not affected by tho pitch of tho water rates. 

(б) All tho inundation canals have a greater proportion of cotton than the perennial canals, oxcopt 

, the Western Jumna Canal and Upper Bari Doab Canals. 1 

(c) Tho tablo, Annexuro II, shows tho relation between wheat area compared to cotton areas on 
the perennial canals and the area of each crop cultivated per cuseo of head capacity and per 
cusec of mean supply. 

(3) Tho canals aro arranged in older of proportion of cotton grown to wheat and it is at once evident 
from tho tablo that wheat and cotton arc antagonistic crops, that is, as tho wheat duty increases tho cotton 
duty decreases. 

(4) Tho Sirhind Canal is put separately below, as tho canal has several characteristics entirely different 
from the other perennial canals.' 

(5) Tho reason for tho antagonistic connexion between wheat and cotton duty, is duo to tho fact, that 
they both have common times for demand for water. To sow cotton, water is required at’ tho timo when 
wheat wants its last watering and to mature cotton its last waterings are required when water is required for 
solving wheat, so that it is quite evident that cotton is cultivated at tho expense of wheat, as the supply of 
water is limited at these two particular periods. On tho Sirhind Canal, tho wheat crop matures earlier than on 
tho Colony Canals and tho cotton sowing time on tho Sirhind Canal clashes with tho wheat reaping timo. 

(6) It is seen that wheat, is cultivated in a far greater proportion than cotton on the whole, and that 
ono crop cannot be increased except at the expense of tho other, under present conditions ; tho question is 
now what determines tho balance 1 

(a) Wator-rates appear to have no effect ; 

(i) Nature of cultivation, extension or intensive. 

Cotton requires much moro labour in cultivation and wkoro labour is scarce or tho holdings larger there 
is less cotton grown. 

(7) On the Colony Canals, tho soil is such that comparative little weeding is required, and for cotton picking 
there is a fair supply of labour available, but for picking, tho labour takes ono-iifth or ono quarter of tho 
crop, and the tendency is for tho cultivators to bo disheartened to seo so much of their profits go to tho 
picker and not cultivate as much as would otherwise bo tho case, as they cannot got tho fuii profit. Tho 
growth of toria, however, encourages tho growth of cotton, as the toria is said to leavo tho land in a looso - 
condition so it is easily prepared for cotton. 

(8) On the Sirhind Canal, tho conditions aro very different; cotton is practically only grown in tho 
powadh tract, which may bo defined roughly as the top twenty miles of all the branches. In this tract 
tho land is stronger than further down the branches, and tho holdings smaller. Even sweepers ami chumars 
hold their own land. With small holdings, tho cultivator has to work moro to get his living out of 
tho land, and under such conditions cotton is grown, as tho profits aro greater though tho labour 
required is moro. On this canal, tho cotton needs moro weeding, and owing to local customs arrangements 
for picking aro not as simple as on tho Colony Canals. On the Sirhind Canals Jow r er down, tho holdings 
aro largor, tho ground lighter, and but little cotton is grown ; what little is grown is usually as a mixed crop of 
cotton and melons, sufficient for household use. It is said that cotton cannot bo grown in this tract without 
manure, which according to local custom is used for fuel to the detriment of the land. On tho Sirhind Canal, 
the cultivators are a moro or less simple people whose wants aro few. They grow their wheat as their main 
crop, and in the hot weather, with all their wants supplied, they prefer to lead an easy life, rather than 
undertake a strenuo is life in the heat. In addition to makki, they just grow' sufficient fodder crops, chart', 
mung and moth for their cattle, of which there aro many more than on the Colony Canals, and tho straw 
obtained from the wheat on tho Sirhind Canal is less than that on tho Colony Canals. Were tho cultivators in 
this tract in more straitened circumstances, they would undoubtedly havo to undertake the cultivation of 
moro paying crops which involve more strenuous labour. 

(9) Generally cotton is more sensitive to water-supply and insect pests, which makes it a more uncertain 
crop than wheat in amount of produce, and again its market price makes the profits moro uncertain. -Cotton 
furthermore cannot ho hold over by a zamindar for a bettor market prico as it deteriorates whereas ho can 
store his wheat without fear of damage. So long as a man can cultivate sufficient wheat to cover his house- 
hold expenses, ho will plant it in preference to cotton. Doubtless tho desire is to increaso tho area under 
cotton hut it has been shown that to increaso tho area under, cotton causes a decrease in the area under wheat. 

(10) It appears, therefore, a question for consideration as to the economic desirability of trying to push 
tho cultivation of cotton in the Punjab when it involves a decreaso in tho area under wheat. Doubtless 
in other parts of India where wheat is not grown, the economical difficulty referred to above would not hold. 

3353. (52) (a) Critical period in regard to water supply.— Tho critical periods of supply for the Punjab 
Canals aro the end of the cold weather before the Himalayan snows start melting and the hot weather rise 
in tho rivers occur, and again hi tho autumn when the rivers fall. The Jumna River lias another critical 
period, as tho catchment in tho perennial snows is so small, that the molting snow water runs off before the 
monsoon bursts, and there Is frequently a shortage of supply in Juno. Regarding the amount of water taken 
by cotton, witness has no figures, but at is known that it requires much moro water in all than the averago 
crop, and also requires a shorter period between successive waterings. 

(2) A diagram (Annoxuro XI)f is attached shewing tho authorised supply of the Sirhind Canal, main 
line and tho ten. daily average discharges in each year, for ten years 1907 — 101G. The bluo intercept 
shews the discharge utilized and the red intercept the unutilized capacity of tho canal, when surplus water 
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is passing the Rupar Hcadworlrs to tho sea. Prom this diagram one will ho struck by tlio poor demand on tho 
Sirhind Canal during tho hharif. This is duo to tho fact stated abovo that the cultivators mako sufficient 
for their needs out of their rabi crops. 

(3) In tho earlj' j-ears of tlio canal, owing to tho fact- that there was little cotton on tho canal, the annual 
closure took placo in April and May, as it inlcrfcrrcd least with tho nature of tho cropping in force. On this 
canal, owing to tho instability of a largo superpassago on the main lino which necessitated annual attention, 
a olosuro was more necessary than on other canals ; later, tho safoty of the work having boon secured, tho 
closure has not been so essential ; sinco 1910, only one year, 1912, has tliorc been an April closure, and sinco 
1912, no April-May closure has been permitted, in accordance with No. 212 R.L of 21st February 1913, owing 
to tho dosiro to encourago cotton cultivation. An inspection of tho crop diagrams (Annexuro VII-X)* will 
show it has not had much olTect on tho British branches, but in 1913 it showed an effect on tho Native States^ 
Branchos, which has since, however, passed away. Sinco 1914 witness has brought to tho .notice 1 
of tho Administrative Ofiicors that the Sirhind is tho least efficient canal in fho hharif. This is partly duo 
to tho fact, that owing to tho nature of tho soil and favourable rainfall, tho cultivators endeavour to raiso 
larani crops, which accounts for the domand in September and October not requiring tho available supply 
in tho rivor, in such years of favourable rainfall. 

(4) Tho ondcavours to stimulate cultivation of cotton, have boon met with tho following objections on 
tho Sirhind Canal : — 

(1) It has not been customary to grow cotton in tho past. 

(2) In the lower reaches tho soil is so light that tho young plants got cut to pieces owing to sandstorms, 

(3) The soil is light and needs manure for cotton cultivation. 

(4) The cultivation in the lower reaches of tho canal is extensive rather than intensive, and tho cullva- 
tors aro satisfied with tho profits of their crops requiring less labour. 

(5) That tho growth of cotton is too much of a gainblo for a poor man, the outturn being liable to be 

very little, owing to calamity, and tho prico of tho produce being very uncertain, and again 
it cannot bo stored and has to be sold at the market prico at. the time. 

(0) Owing to the largo wheat area, maturing early at fho time of cotton sowing, agriculturists aro fully 
employed in harvesting and hnvo not tho opportunity to sow cotlpn. 

3354. (53) Possibility of expansion of area under cotton by enlargement of canals. — On tho Sirhind 
Canal, tho diagrams shew that thcro is scope for tho increase of cotton area, without any need to increase 
tho capacity of the canal. 

(2) Bather than undertake tho costly enlargement of a largo canal system, it would bo much more satis- 
factory to bo able to have a certain supply of tho river hold up in a storago reservoir, so that tho drop in 
supply at tho critical time in tho autumn would be avoided, and a balance of supply stored to givo tho canal 
the requisite discliargo beforo the river rose naturally. It is on tho principle of storago that tho wholo project 
on which witness is engaged, is based. Tho general principle of tho Project is to command nnd irrigato 
forty per cent, of tho wholo tract of land between tho Sutloj and the Jumna, which is physically within 
command ; storing tho necessary rabi supply in the Bhakra Reservoir on tho Sutlej, which will hold over 
2,500,000 foot acres of water, or 7,000 cusces discharge for six months. 

(3) Tho hharif supply for tho extensions in tho river Sutloj is sufficient. In traots, such ns exist on tho 
Western Jumna Canal, whero tho porcentogo of irrigation at present provided is less than forty per cent, 
it will bo increased to that figure. 

(4) Prom the point of viow of increasing tho area undor cotton, this Project appears to bo tho best 
arrangement that could be dovised. With tho wholo river Sutloj supply controlled by an immenso reservoir, 
the control of tho Bupply in tho canals would bo hi tho hands of men nnd not nature, so that at the critical 
periods tho canals could run full capacity, irrespective of tho natural supply in the river. 

(5) It has been shown that tho Sirhind Canal docs not requiro any alteration to take up a largo aro ! ' 
of cotton ; to cnlargo other canals to bo able to carry more wntor at tho critical periods for cotton cultivation 
would bo of doubtful expediency, becauso tho increased capacity could only bo utilised for such a short period, 
when the supply in the rivers is sufficient, and then thcro would still bo tho difficulty of tiding ovor tho first 
and last cotton waterings, especially in tho caso of Amorican cotton. Tho enlarging of tho canal would affect 
wheat or cotton, according to tho oxisting customary cropping, whiuh is governed by tho principles enumerated 
above, in paragraph 3253. 

3355. (54) (a) Improvement in duty of water by remodelling outlets. — This question is ono which 
Is so complicated and technical that it is not proposed to consider it. Suffico to say that thoro is an enormous 
scopo for conservation of wat t nnd incrcaso of efficiency by regular distribution and lining of channels. Woro 
distributaries concrote lined, tho difficulty of keeping thorn in constant regimo would vanish. Tho difficulty 
is tho question of expense ; but it is maintained, for a more officiont servico a liighor water rato Bhould bo 
imposed, apart from any other considerations. , Under such conditions many improvements would be permis- 
sible, which aro now cost-barred. At present, in tho Department, overy anna of cash oxpendituro has to bo 
exactly accounted for, whereas there is little or no accounting for the water used, and what accounting for 
water there is, is subject to less check. Were a rigid system of accounting for tho water used, introduced, 
the statistical analysis of the results -would mako an advance in efficiency far moro easy than loaving it to 
some fetish. To givo exact or approximate figures of tho incrcaso of irrigated area, duo to moro efficient 
distribution, is nothing moro than surmise, because tho object lias not yet been attained. 

3356. (5G) (a) Utilization of wells for irrigation of cotton in canal areas. — In most of tho 
inundation canal tracts it would bo feasible to supplement tho hot weather supply by wells for early and 
lato sowings as spring level is generally high. At "present thoir cotton is matured by tho moisturo of a final 
heavy flooding. The general tendoncy is now, as soon as canal water is available, to dismantle a well. This 
shows that the canal water-rates in no way approach^ tlio market value of water to tho cultivator. 

(2) Taking the area covered by the presont Project, thoro aro largo areas with a high spring lovcl, in - 
which the cultivation of cotton could be done by well irrigation and a largo numbor of wolls actually oxist. 

(3) On the map of tho Sutloj Dam Project submitted for tho inspection of tho Commit t cof tho horse- 
power at all the falls on tho main and branch canals is shewn in vermilion. -Prom this it will bo seon that 



Punjab.'] 


* 1‘ublisl.cd In eopamte volume of mans and plans, 
t Hot printed. 


MINUTES OE EVIDENCE. 


71 


Punjab.] Mr. H. W. Nicholson. • [Continued. 


there is over 50,000 horse-power unutilised lit about eighty sites. The tact that no attempts have been 
mado'to utilise this power seems to draw attention to the backwardness of fho development of the connin'- 
With an engineering staff, many of whom have little or no mechanical training, it may be difficult to put 
up individual power installations ; in the past, this has "been tho strong -argument against tho development 
of power from canal falls. It is, however, 'argued that if the power units wero standardised, and f ho wholo' 
question of power put undor an independent officer, tho proposition assumes quite a different aspect. Prom 
the falls, olectrio power would bo generated to supply water from tubo wells. At the same time, power would 
bo used for cotton ginning and pressmg, corn grinding, oil seed crushing, etc. 

(4) In cases uliero spring level was so low as to make pumping an impossibility, there would be no need 
to dovelop olectrio power, but simply utiliso tho power at sito by shaft and belt transmission. Witness 
belioves that development along these lines would improve the economic conditions of the tracts effected, as 
the cultivator and his cattle would have more time to dovoto to tho cultivation of tho soil, instead of boing 
omployed in purely mechanical work-. A consideration of other canal tracts would reveal similar conditions’. 

(5) Ono other condition here deserves consideration, that is, in ensuring tho oil, which has been discovered 
in tho north of tho Province, shall be devoted to tho economic development of the Province, and not to the 
piling up of a fortune for a capitalist. There are many tracts whore, witii a cheap liquid fuel supply, tubo 
wells would revolutionise their economic condition, making available for cultivation of higher quality crops 
such as cotton, the labonr which otherwise is expended in raising the water required for cultivation. 

3357. (56) (c) Tube wells. — Witness lias sunk four tube wells, but not for irrigation purposes, and lie is 

convinced that their future is but little appreciated and that tlieir use is not being developed sufficiently 
rapidly. ' 

3358. (56) (d) Construction of weirs, — Tho construction of weirs on rivers, that have already had 
their critical period supplies utiliscclin canals further up, seems to offer small but little advantage in developing 
cotton ; the whole question is one of supply in tho “ cotton versus wheat ” critical periods, and this can only 
be avoided by cither supplementing the river supply by well irrigation or storage of flood waters in the bills. 

3359. (58) Cropping. — Witness lias obtained tho following figures, by enquiry, as applying to tho 
Ludhiana District. A holding of 100 acres would bo given to sub-tenants at a rate of twenty acres per 
plough; and the probable cropping would under favourable condition be : — 

1 aero sugar-cane 5 

1 aoro cotton > followed by 3 acres senji. 

2 acres rnahhi. J 

1 acre melons, oto. 

4 acres chart, bajra, followed by 4 acres gram. 

0-7 acres wheat. 

I aero sarson. 

3360 (59-63) Lining of canals. — Witness had been connected with tin's question since 1912 and 
has had to deal with tho execution of such work on the Sirhind Canal. Personally he is of tlm opinion that 
nothing will heat tho American practico of a concreto lining. It has been shown to be moro than four times 
more efficient than clay puddle. It also has the advantage that maintenance charges practically vanish. 

(2) Tho lining question divides itself into— 

Lining now canals. 

Lining existing main line. 

Branches'. 

. Distributaries. 

(3) In the Sutlej Dam Project, on which witness is engaged, it has been decided that the main line and 
major branches will be constructed in the original case with a concreto lining, as much can bo saved in costs, 
owing to a much smaller ohannol being necessary, as advantage can be taken of tho decreased rugosity, and 
tho possibility of giving increased slope to tho bed to give greater velocities. 

(4) The following are typical cases : — " 

Assumption. Loss by absorption in earthern and concrete lined channels eight and two cusecs per million 

squaro feet respectively,; co-efficient of rugosity, -0223 and -015 for earthern and concrete lined channels. 
Value of ono cusec mean discharge 2,000 rupees per annum, capital value of one cusoo at 25 years’ purchase. 

To construct a channel to carry 8,000 cusecs concrete lined, instead of an earthern channel of the same slopo. 
is sound financially from tlio value of tlio water saved, on the above assumption, if tho cost of lining is Rs. 48 
per hundred square feet. To construct a lined channel to carry 2,77 0 cusecs in placo of a unlincd one, with 
a slopo of ono in 6,GG0, is similarly financially sound, if the cost of lining is Rs. 55 or Ks. 63, according to - 
whether the slopo is increased to one in 5,000 or ono in 4,000. 

(5) To give tho cost of lining of canals in terms of acreage irrigated is difficult, as the assumptions would., 
ho so many. To save one cusec mean discharge involves interest charges of 2,000 rupees per annum, if tho 
linin" bo done at the rates given above. At Rs. 30 per hundred square feet for lining, the interest charges 
would bo from Rs. 1,500 to Rs. 1,000 per annum, as one cusec mean discharge per annum in*a distributary 
may give anything from 300 to over 500 acres of crop (the amount of cotton in this would vary according 
to tlio canal in question) and this is well below tlio value of a cuseo mean discharge in distributaries from ’ 
wator-rates alone. 

(G) In carrying out improved methods of irrigation involving higher capital expenditure, it is very difficult 
to establish tho finanoial soundness according to the existing Codo Rules, as there are so many indirect benefits, 
which are not permitted to bo taken into consideration, but which nevertheless economically exist. Tlio 
tendency is to consider the matter from too parochial a viow and not on broad lines. 

(7) Closures are practically impossible. A case of tho lining of the Patiala .Reeder of tho Sirhind Canal 
has risen in tlio Sutlej Project ; its capacity at the head has to bo increased from 3,000 to 8,000 cusecs approxi- 
mately ond it lias been found financially and executively moro sound to build an entirely new lined canal 
alongside, and then silt up the old channel and sell the land. This is a bold procedure, but the proposal 
finally adopted. Tlio lining of the Main Line of the Sirhind Canal will bo mado feasible after tho construc- 
tion of the Bhakra Reservoir. Closures will bo possible, as during the closure period, the water, instead of 
being lost down tlio river, will bo stored in tho reservoir and Utilised later, by running the canal full supply 
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bv adding the' stored rater to tho normal river supply, which would otherwise bo only half tho capacity of 
the canal By this means, tho same quantity of rater will bo able to pass down tho canal and yet two months 
or moro closure will bo possible. Urn lining will bo of cement concroto slabs. With an officicnt lining tho 
difficulties from tho waterlogging duo to tho canal ‘would vanish. Watorlogging is almost entirely duo to 
porcolation from tho main channels and but vory slightly duo to irrigation on tho holds. 

18) Tho question of tho expenditure that would bo justified on lining, as proventmg waterlogging, is 
ono of thoso advantages for which no monetary valuo can bo definitely fixed ; it is not only tho damage 
caused to land, but tho economic loss duo to tho death and degeneration of tho inhabitants of tho affected 
tract. No one, so far as known, has enunciated tho capital valuo to tho stato of a normal household. Even 
in the caso of a cuscc of water, no accoptcd cstimato has been mado of tho value to tho Stato of a cusco of 
water in a water-course. Tho ratcr-rato is a very small portion of tho valuo which accrues to tho stato, but 
this is a point, which is moro often than not, left out of consideration. In tho Sutlej Dam Project, tho total 
saving in losses, owing to lining, when full supply is running, will ho of the order of 1,500 cusccs. Tho amount 
saved jn tho two crops will bo roughly proportional to tho discharges run. It has been shewn above that tho 
expenditure is justified. 

3361. (61) Suitability of water rates. — It has been shown earlier that water rates liavo no effect 
on tho proportion of wheat to cotton ; generally speaking, it may bo said that canal water rates aro such a 
small proportion of tho costs of the production of tho crop, that the cultivators givo littlo consideration to 
water rates. When troublo has occurred over tho raising of water-rates in tho past, it has been at tho incentive 
of political discontonls. As an oxamplo, when tho schedule for water-rates for sugarcane on the Upper Bari 
Doab Canal was to bo changed in about 1900, tho proposal vob abandoned on grounds of political 
inexpediency. 

(2) When tho uppor distributaries of tho Sirhind Canal were converted from perennial into hharif ones, 
the cultivators continued to grow sugarcano, getting water for half tho year, and yot they continued to pay 
tho full watcr-rato for tho year of Its. 7-8-0, which was raised to Its. 12 per aero in 1901, and no complaint 
was mado, shewing tho littlo consideration given to tho water-rate. 

(3) Tho fair valuo of canal watcr-rato would bo such, that in a tract where well irrigation is permissible, 
the cultivator would consider whether it wero cheaper for him to work his well or take canal water. At present, 
on that basis of argument, tho water rates aro only 20 or 25 per cent, of what would be permissible. 

(4) Witness is strongly of the opinion that higher rates should bo charged and better scrvico given. Irriga- 

tion could then bo oxtended into famine stricken and precarious inhabited tracts, in preference to irrigating 
desert traots, which have to bo cultivated by pcoplo transplanted from their homes, simply on account of the 
question of tho pitch of water-rates, making tho latter alternative financially more remunerative. Surely 
tho men would prefer to pay a fair rate for water and get it at their homes than liavo to go to a barren tract 
and got it at a nominal rate. * 

(5) Further, witness considers, the water-rates aro too low’for tho following reason. Tho raters of tho 
Punjab rivers belong to tho Government, that is, to tho people, as Government is supposed to bo the repre- 
sentativo of tho interests of tho pcoplo. Water is a marketablo commodity ; tho inhabitants of some tracts 
aro prohibited by physical conditions from being ablo to utiliso tho water ; if tho water is sold to inhabitants 
of physically favourably situated tracts at a nominal rato below tho market valuo, tho inhabitants of tho 
other tracts aro losing their sliaro of tho benefits, ns thoy are bonoficiaries of tho Government, who represent 
thoir interests. The result is, for the administration of tho Province, owing to tho canal rater-rates providing 
a smaller proportion of tho rovcUuo than thoy should, tho remaining rovenuo has to bo raised by somo goneral 
taxation over tho whole Province and falls on thoso who cannot' benefit from irrigation ; whereas if tho water- 
rates wero nearer tho market value, there would be no need to raiso extra taxation from both olasses. Or 
inversely, if tho same amount of taxation with higher water-rates was levied, thero would bo more money 
at tho disposal of tho community for improvements which aro sorely needed. 

3362. Summary. — (a) Witness is of tho opinion that, in endeavouring to incrcaso cotton cultivation, 
due caution should bo taken to sec that it is not dono at the oxpenso of wheat, an essential. Moro especially 
American cotton, which appears to effect tho wheat area moro than deshi cotton. 

(b) There is no doubt that the Sirhind Canal, from a point of view of rater available, offers a large scope 
for the development of cotton. In tho upper portion of tho Sirhind Canal tract, thero aro largo areas in which 
tho proximity of sub-soil water to natural surface offer tho conditions said to bo tho most suitable for Amorican 
cotton. If in addition to wheat, barley bo included as a cereal equivalent to wheat, the Sirhind Canal comes ' 
far above 24 : 1 in tho proportion of wheat to cotton. Yet on tho Sirhind Canal tho wheat watcr-rato is tho 
highest in the Province. 

(c) Witness is of opinion that there is a largo scopo for tho utilization of tho power of canal falls hi tho 
uppor reaches of tho Sirhind and otlior canals to work tubo wells. Tho powor units to bo standardised for 
tho provinco and the wholo worked as an organization and not by tho local canal officers. 

{d) That the putting of an oil fuel produced in tho Provinco on tho market at a cheap rate would cause 
an enormous development of oidtivation by pump irrigation. 

(e) That in preference to increasing tho capacities of existing canals, it would bo preferable to spend 
capital on storage works, so as to "work the existing channels moro effectively. With an increase in 
tho efficiency in distribution and use of water that may reasonably be expected, witness is of opinion that 
the capacities of tho Doab Canals, where extensions are not possible, aro generally sufficient, especially if 
lining work is undertaken. 

(/) That the Sutlej Dam Project will givo at least 1J million acres of irrigated crops, a largo portion of 
which will he in the Western Jumna Canal tract, that does tho greatest proportion of cotton of any canal. 

(ff) There is great scopo for tho Agricultural Department to study tho question of cotton cultivation 
on the Sirhind Canal and stimulate the cultivators by example. So far, tho Sirhind Canal tract appears to 
have been left out in the cold by tho Agricultural Department,- perhaps partly bccauso such a largo portion 
of the area is in Native States. Since 1912 witness has never seen or heard of any action of the 
Agricultural Department in tho tract. In the Faridkot State model farm, witness has seen tho only 
American cotton on this canal. Tho land there is light and it appears that it can carry Amorican cotton 
all right. “ 

(h) Steps taken to stabilize the price of cotton would probably increase tho area as the cultivators would 
feel there was not so much danger of not getting a normal profit. 

(»') To encourage tho growth of cotton, tho utilising of power at canal falls (item c) lor cotton ginning 
would stimulate the growth as it would mako the handling of tho produce locally more efficient. 
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(j) That to have any useful effect the efforts of the various departments need far more co-ordination 
than exists at present, and a wider economic view should ho taken in place of the narrow departmental view 
which so often prevails. 


Annexure I. 


Statement showing 'proportion ~oj cotton area to wheat on the canals in the Punjab. 


Nnmo of Canal 

Wheat. 

Cotton. 

Proportion, 
wheat to 
cotton. 

Acres. 

Bate. 

Acres. 

Bate. 




Bs. 

A. 

r. 


Bs 

A. 

r. 


Major Canals ...... 

2,500,000 




750,000 




3-3 to 1. 

Minor Canals 

320,000 

•• 

... 


08,000 


... 


4-7 to 1. 

• Perennial Canals. 










Western Jumna Canal 

200,000 

4 

0 

0 

180,000 

4 

0 

0 

1-1 to 1. 

Upper Bari Doab Canal ..... 

250,000 

3 

12 

0 

170,000 

2 

12 

5 

1-5 to 1. 

Lower Chenah Canal ..... 

080,000 

4 

4 

0 

200,000 

4 

4 

0 

4-9 to 1. 

Lower Jhelum Canal 

380,000 

3 

12 

0 

45,000 

3 

12 

0 

8-5 to 1. 

Sirhind Canal (Native States) .... 

150,300 

\ r , 


n ( 

26,000 

7 4 



f 5-8 to). 

Sirliind Canal (British) ..... 

290,300 

$ 5 



12,000 

s 4 



1 24-2 to 1. 

Inundation Canals supplied by treir. 










Sldhnai Canal 

90,000 

3 

5 

0 

34,000 

3 

5 

0 

2-7 to 1. 

True Inundation Canals. 










Upper Sutlej Canal 

54,000 

1 

0 

0 

28,000 

1 

8 

0 

1-9 to I. 

Indus Inundation 

45,000 

0 

8 

0 

24,000 

1 

0 

0 

14) to 1. 

Shahpur (Imperial) 

10,000 

2 

8 

0 

5,000 

2 

8 

0 

3-2 to L 

Chenah Inundation Canal .... 

04,000 

0 

14 

0 

20,000 

1 

12 

0 

3-2 to 1. 

Muzaffargarh Inundation Canal 

145,000 

0 

12 

0 

35,000 

1 

S 

0 

4-1 to 1. 

Lower Sutlej Canal 

9G.000 

0 

14 

0 

20,000 

1 

12 

0 

4-8 to 1. 

Shahpur (Provincial) 

5,000 

2 

8 

0 

1,000 

2 

S 

0 

5 to 1. 

Gliaggar (Contribution) 

500 

2 

8 

0 

100 

2 

8 

0 

5 to 1. 

Ghaggar Inundation (Imperial) 

2,500 

2 

8 

0 

Nil 

| 



... 


YOIa II) 
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Mr. H. W. Nicholson called and examined. 

3303. (Mr. Ashton.) From a financial point of view, considering returns on capital cost of a canal oidy, 
tho more intensive the cultivation the better tlio financial return. But from an economic point of view the 
larger tho area over which tho irrigation is spread tho hotter. 

3304. Tho JTissar District is tho most liable to famine of any District in tho province. 

33G5. There would bo no advantage in enlarging tho Sirhind canal to carry increased hharif supplies 
as an inspection of tho diagrams submitted with my written evidence shows that tho existing capacity is 
seldom fully utilized in the hharif. On tho averago of ten years, the mean supply utilized in the hharif is 
only *51 of tho maximum. Tho people rnako all the monoy they want out of rabi irrigation and do not caro 
about working in tho hot season when their needs are already supplied. 

33GG. Tho effect of lining canals would be to increase the nrea cropped in proportion to the amount of 
water saved to that now utilized. By lining canals as proposed in the Sutlej Dam Project, absorption is 
reduced to tho minimum possiblo and figures are given in my written evidence which show that it iB financially 
sound. If existing canals wero lined, their capacity would bo in excess of what is required. It is therefore 
rnuoh more economical to Jino a canal when it is constiucted than later, after it has been completed as a 
normal earthen channel, with a section in excess of what is required when lined. In the hharif season, lining 
would tell at tho critical periods of supply which are at tho beginning and end of tho hharif season. On tho 
Sirhind Canal, the most critical period is September and October, if there nro no lato rains, if there ore late 
rains, then tho critical period does not occur. As to whether tho lining of canals is economically sound and 
paying, a great deal depends on tho water rates you levy. 


33G7. I am a strong advocate of higher water rates. I submit two diagrams (Aimexurcs I and II) shewing 
tho water rates per aero and tho price of wheat and cotton por maund for tho Sirhind Canal for a forty-year 
period. They show that tho w'ater rate per aero has not increased to keep pace with tho increased price of 
tho produce. The pitch of tho water rates does not appear to have any effect on tho cultivators’ preference 
for any particular crop. Tho cultivator frequently deliberately submits himself to a fine of double water 
rato for faking water in an unauthorized maimer and is quite pleased to do so ns the rates are so light. 


33GS. Canal water on tho Sirhind Canal can bo conserved by utilizing tho hub-soil water by means of 
pumps. The upper reach of tho Sirhind Canal provides an ideal condition for utilizing tho power at tho falls 
for w orking pumps. As regards tho utilization of tho power of canal falls, the difficulty in tho past has been 
that it was tried and then worked by men who had no mechanical cxporionce and the result was unsatisfactory 
and the scheme has therefore boon condemned unjustly. Tho question has not really been taken up seriously 
in the past. One fortieth of tho wholo rovenuo of tho Sirhind Canal is obtained from tho country flour mills 
fixed up at many of tho falls. 

33G9. (Mr. Roberts.) I do not say that cotton is an unsafe crop on the Sirhind Canal hut what I do say 
is that tho people do not go in for it. Tliero is onormous scope for tho development of cotton on tho Sirhind 
Canal as tho water is available but not being used. The preference of the cultivator for wheat is probably 
duo to tho fact that ho finds cotton unreliable as compared with wheat for profits and because he has not to 
work in tho hot weather to cultivate wheat. Cotton would bo bown at tho end of March or during April and 
thus tho sowing of cotton clashes with tho harvesting of wheat. There is no doubt that tho sowing of cotton 
clashes with tho harvesting of wheat. If it could bo sown later, then it would not clash. Tho Agricultural 
Department has dono nothing on the Sirhind Canal. I have been five years on tho Canal. There is no doubt 
that theie is scopo for tho development of cotton cultivation. Little can bo dono by arguing with the culti- 
vators. So far as tho canal is concerned, no changes are required to causo cotton cultivation to bo developed. 
Tho first year of tho war I tried to got tho zamindars to put down cotton but they replied that they lost in 
tho provious year as its prico fell so low. I pointed out that owing to the war tho prico was bound to rise 
but thoy considered themselves wiser and did not sow much. 

3370. (Mr. IFadia.) If a certainty of selling prico could be guaranteed, it would bo a great incentive to 
cotton cultivation. It could bo arranged by some organization or large financial firm which could afford 
to balanco ono year’s losses against another year’s gains. In tho early days of tho Lower Jhelum Canal 
tho firms contracted with tho zamindars for thou- wheat at tho time of sowing ; thoy wero thus certain of 
their prico. This might bo dono in tho case of cotton. 

3371. (JLTr. Henderson.) As regards tho prospects of cotton on the extension of irrigation under tho Sutloj 
Dam Project into Bikaner, thero is excellent soil in tho northern part of Bikaner. It would probably be 
much the samo soil as in Sind. 

3372. The Sutlej Dam Project is moro or less of a protective nature as the Sirhind Canal was when built 
but the latter pays eleven per cent. The gross commanded area which will bo opened up under the project 
is 3,300,000 acres out of which not Jess than forty per cent, would be irrigated annually. 

3373. There is a very big scopo for cotton. Tho only question is, is it desired to develop cotton at tho 
expense of wheat ? When ploughing for cotton is going on, wheat takes its last watering and cotton takes 
its last watering when wheat takes its first watering. - 

3374. The later tho sowing df cotton is delayed, tho moro trouble thero would be from the sandstorms 
in tho lower reaches of tho canal. It is ono of tho arguments against cotton that, if it is sown late, tho small 
plants are cut to pieces by sandstorms. It will take some time for the sandstorms to be lessened by increased 
cultivation binding down tho sand but thero will undoubtedly bo a slow- and continuous effect iu that 
direction produced by tho extension of irrigation. When there is a low' demand, distributaries can only 
bo run with a low supply owing to water-courses being closed. That means that men who might want to grow 
cotton on land that is not commanded with a low supply in tho distributary aie precluded from cultivating it. 
I have discovered in the field this difficulty of low supply in tho hharif making it impossible to irrigate lands 
which are irrigated without difficulty in full supply. 


3375. 1 am strongly in favour of an extension of tho work of the Agricultural Department especially in 
connexion with agricultural machinery. 
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Mr. W.-P. SANGSTER, C.I.E., Superintending Engineer, Lower Jhelum Circle. 

Examined at Lahore, January 8tu 1918. 

Written statement. 


VI.— Irrigation. 


337G. (SO) Experience.— 1 inn n Superintending Engineer of liio Irrigation Brancli, Public Worl.fi 
Department, of 23 years service, out of which eleven years wero on rovenuo work on running canals, f).'. 
years on purely construction work, r.ncl 21 years on furlough. 

3377. (51) Wheat versus cotton.— Cultivators most decidedly jirefcx wheat to cotton ns an irrigated 
crop. The statement (Anncxuie I) attached points to the general popularity of wheat in all types of villages. 
AnncMiro II also shows that, in the Circle ns a whole, the area sown with wheat is roughly four times thrt 
under cotton. The reasons for this prcfcrcnco arc probably as follows : — 

'(•) Wheat is much less liablo than cotton to damage by insect pests. 

(ft) It is the staple food crop of the Punjab, ami provides also good cattle food in the way of btwsa. 

(mV) The market is much more certain and stable than for cotton. 

(iv) Wheat is Jess troublcsomo and involves less labour in gathering. Such labour as is required extends 
over a short period, and is called for when tho season is cool, prom the custom of payment 
in kind, it is easy to obtain labour, and communities not amply provided with labour arc less 
dependent upon outsido assistance than in tho case of cotton. 

3378. (52) (a) Critical period in regard to water supply.— The period of greatest demand for 
untor is in September and October. In October, tho second watering is given to loria and the first watering 
to wheat. Also the final watering of American cotton arrives at a time when the demand for loria sowings 
in the event of an unfavourable monsoon is very keen. March is also a critical period when wheat is getting 
its final watering upon tho timeliness of which tho outturn depends. Since tiio extension to this canal of 
rotational closures during rubi, it. has becomo more difficult than formerly to meet tho demand during this 
critical period, which affects all canals alifco, nnd ocems when the available supply in the river is still Iowa 

(2) Li tho easo of ihsh' cotton requiring its first watering in tho latter part, of April mid in May 
the demand for cotton would not bo felt until after (ho critical period for wheat. But, in the ease of American 
cotton, tho two domtmds would assuredly coincido nnd greatly affect tho area of such cotton that would bo 
sown. 

3379. (52) (b) Watering of cotton.— Failing assistance by rain, American cotton sown in March is 
given a five-inch depth of water for sowing, a four-inch watering in May, and thereafter four waterings 
of three inches each at approximately equal intervals, the last being given in October. l)cshi cotton sown 
m April or May is given a five-inch watering at sowing, a four-inch watering about ono month later, and, 
thereafter, three waterings of tlirco inches each at about equal intervals. Apart from rnin'Americnn cotton 
requires a total depth of about 21 inches, and deshi about three inches less. 

3380. (52) (c) Statistics.— Tho average monthly discharges and tho average monthly areas of each 
crop irrigated by the Northern Brancli, Lower Jhelum Cana) (excluding the Suiki Brancli), are given in 
Anttexure II attached. Those for channels on tho Southern Branch are given in Anncxures III and IV. 

7 , 10 average daily supply on the Northern Branch during each month may bo expressed ns a percent- 
age oi the maximum carrying capacity, viz., 1,-tOO cusccs. Those percentages nro ns below : 




Kharif. 

April 


. GO 

May 


. 80 

June 


. GO 

July 


. 7G 

August . 


. G3 

September 


. 92 


Average l or kharif 

. =73 


October . 

Novombor 

Docombor 

January 

1 'ebruary 

March . 


Avorago for rabi 
Average for tho wholo year 


Jtabi, 

93 

85 

74 

•17 

70 

7G 


==75 Per cent. 
==74 Per cent, of 
maximum 
capacity, 

,, ?, 38 !; (53) (») Possibility of expansion of area under cotton by enlargement of canals,— During the 
! n 10 p P ? y n th i® nVers ls suffi0lenl for » I ar S° expansion of the areas irrigated. No enlargement 

73 oer L r P nt if?i lum 18 waos3 ^ at I ,l ' CSOIXt > ™ average supply required in the Mari/ is only about 
73 per cent, of the maximum carrying capacity of tho canal. Thus the capacity of tho Lower Jhelum Canal 

the canal^ RiP -frtf Utlljzed l " tho Mari f- ' I ’ hci0 is tliU s room lor an expansion of cotton without enlarging 
t n ?™ '„r l ! * '™ B a ar 8° expansion of cotton cultivation, there would probably ho a decrease in 

have so much tt le“gj rmd td " ^ ^ ^ W ° n °° tt0n ’ 

for hi to r. 0p0rfci0n ° £ iharii 10 rMmX Ul ° Lowor Canid as allowed and calculated 


a-llil wrirr' ”, a , al : ”* to 01 outlets)— On ll.o lon-or Jl,olo„, 

^ualiscdtmUhr^r ° , n Pl y b F VeCn tl,u "PI 101 ’ and lower outlets on tho distributaries is ahead y 
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3383. (55) Fluctuations in river supplies and their effects. — The rivers increase gradually in the 
spring and doorcase gradually in the autumn. The attached rise and fall diagram (Annoxuro V)*’ 
illustrates this. - 

33 84. (56) (a) Utilization of tvells for irrigation of cotton in canal areas. — It is only on inundation 
canals that cotton is Bown on well waterings until canal water is available, and that it is matured after the 
supply of canal water 1ms ceased. In the whole of the tract irrigated by the Shahpur inundation canals, n 
combination of irrigation from wells and canals would he quite foasiblo, as wells exist over the whole 
tract. In bar (upland) land, wells are deficient in number, brackish and too deep for cheapness in working. 
The khadir (lowland) lands aro much better off in all these respects ; wells are more numerous with sweeter 
water and less depth. But this land is generally owned by the original jatigli inhabitants who aro not 
likely to cultivate cotton at tho expense of their cattle or in place of less troublesome and laborious crops 
such as wheat and fodder crops. 

3385. (56) (d) and (e) Construction of weirs versus construction of wells.— The only scope for improve- 
ment on this canal ho as to obviate tho use of wells would bo hi completing tho Shahpur Branch of this canal 
and so do away with all the inundation canals in the Shahpur district. Tho tiact irrigated by theso inunda- 
tion canals would then get much earlier and better supplies in spring and much later and better supplies in 
autumn. No holp from wells would then be required for cotton. American cotton could probably then 
bo introduced with great success in this tract. At present it grows practically only deshi cotton. Unfor- 
tunately the owners of the private inundation canals in the Shahpur district have strenuously opposed the 
supersession of their own canals by irrigation from the proposed Shahpur Branch. If they could be induced 
to agree to the Shahpur Branch being completed and to its taking up the irrigation of the tracts now watered 
by their private canals, there would certainly be scopo for a largo increase of American cotton in this tract. 
This Shahpur Branch is practical!}" already completed, but cannot bo brought into use owing to the attiludo 
of tho owners of these few private, canals. To complete the Shahpur Branch and to irrigate from it tho whole ~ 
.tract of the inundation canals would cost a comparatively small sum. 

3386. (58) Cropping and causes affecting it.— Anncxuro I gives a rough estimate of tho average area' 
of each crop grown on a holding of 100 acres. The figures in italics give the percentages in terms of tho 
holding or culturable land ; the other figures below these exhibit tho areas sown as percentages of the total 
area actuallv cultivated in the vholo year. 

(2) Four groups are given. The first group contains three largo villages owned by janglis. Tho land 
.is good upland and tho owners aro more affluent and enterprising than the inhabitants of group IV villages 
which lie in khadir land where the soil is poorer and tho inhabitants aro more conservative. Croup II contains 
five typical villages whero tho land is hold on horse breeding conditions. Group III contains four villages 
allotted to civil grantees who arc, as in the liorso breeding chaks, direct tenants of Government but are free 
from tho obligations imposed upon liorso breeding tenants. 

(3) It is very difficult to say how tho areas of Annoxuro I would bo affected by tho water supply, tho 
necessity for growing a fodder crop, and of preserving suitablo rotations of crops, for the reason that condi- 
tions have in any particular village remained appreciably constant. As regards water supply, however, a 
Oh an go in conditions aroso with tho extension, during rabi 1916-17, of tho principle of rotational closures. 
It was to bo expected that the effect of this chango would be to reduce the area of rabi crop and increase 
that of kharij. No such diminution of tho rabi area was, as a matter of fact observable last rabi ; but this 
may bo duo to the fact that cultivators were slow to realiso the change, which did not como into effect until 
tho greater part of the rabi crops had been sown. Nor has there been any appreciable increase in kharij 
sowings, and the demand during kharij was invariably much less than the maximum capacity of channels. 
The effects of tho other two factors cannot bo slated, as tho conditions in any particular caso have been invari- 
able. 

3387. (64) Suitability of water rates. — The water rates charged have no appreciable effect on 
the cultivator’s preference for a particular crop. Tho chief crops sown aro wheat, loria and cotton and tho 
rates in force arc light in proportion to the profits derived. Near largo towns, whero thero is a ready market, 
cultivators do not consider tho rates, but in jungle areas tlioy perhaps do, to some extent. Tho high rates 

‘ on sugarcane, viz., Its. 10 per aero certainly keeps down tho amount of sugarcane grown. 

(2) Somo minor changes hi tho walor rates are required to prevent fraud, and to remedy certain defeots 
whereby palmar is and cultivators arc enabled, to take advantage of existing rules. An instance may be given 
in the case of melons and cotton sown together : by the rules hi force only melons aro charged, although cotton 
is given water long after the melons have been gathered. This rule would appear to favour cotton sowings 
unduly.’ Similar instancos might bo quoted. 

(3) It is not thought, however, that such minor changes as are indicated as desirablo, would, if brought 
into force, have any appreciable effect upon tho popularity or otherwise of any particular crop. 

3388. (49) Effect of tenure of land.— On tho Lower Jhclum Canal there aro broadly speaking only 
two kinds of tenure on which lands aro held, viz : — 

(i) In new villages, i.e., hi colony land, where tho cultivator is a tenant of Government. 

(if) In old villages, whero land is owned by the original jamjH inhabitants. 

(2) In (i), in the majority of cases, land is held under horse-breeding conditions, and the primary duty 
of tho cultivator is to provide for his stock. In a few cases, however, tho cultivators aro civil grantees who 
arc under no such restrictions as to tho olioico of ciops. In Annoxuro I, the second- set of figures shows 
the averago performance of fivo typical liorbc-hrceding chaks ; while tho thiid set gives tho performance of 
four civil 'granleo chaks. As regards cotton sowings it will be noticed that tho percentage sown is greater 
in tho caso of the former than in tho latter chaks. This may bo held to indicate that the land granted under 
horse-breeding conditions is allotted on a generous scale, which allows of tho cultivation of profitable crops 
not directly connected with horse-breeding. The figures for loria and wheat bear out this conclusion. Tho 
higher figure for cotton in tho caso of horse-breeding colonists may be attributed to tho fact that they are, 
generally speaking, better cultivators and better off than the civil grantees, -"who aro not usually of the zamindari 
classes. 

(3) In old villages, tho jangli inhabitants invariably keep large herds of cattle, and their chief concern 
is to provide ladder lor these. They are not generally speaking affluent, nor are they good cultivators. They 
aro not so well provided with mnzarias or tenants as the' colony villages and for this reason, and from a 
certain characteristic love of ease and lack of enterprise, they are disinclined to grow crops, such ns cotton, 
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which require Attention nnd labour during the hot went her. It is thought that cotton is not' likely to become 
a popular crop among thorn for tho abovo reasons. In Annoxuro I, tho first and Inst sots of figures show 
tlie performance of two groups of jangli villages. In the first group, tho land is much better and tho pooplo 
moro affluent and onterprising than in the last group. 

3389. (59-63) Lining of canals. — I havo had no experienco in regard to tho lining of canals. 1 
consider that water proofing of canals is fmpract icabio on tho iargo scaio essontiai to its effectiveness. Experi- 
ments carried out on the Upper Bari Doab Cannl about 33 years ago showed that tho supply entoring a canal 


at its head could bo accounted for as follows : — 

Loss in tbo main lino and branches . 




Per cent. 

. 20 

Loss in tho main lino distributaries 

. 

• 

. 

0 

Loss in tho watercourses . . 

• 


- 

. 21 

Loss arising from wasto on tbo fields 

• 

. 

• 

. 25 

Balance actually bonefioial to crops . 

• 

• 

. 

. 28 


Therefore, even if wo mado all canals, branches and distributaries w ater-tight thcro would still be a very 
considerable loss in watercourses and in wasteful irrigation in tho fields. In Egypt, all tho canals arc practi- 
cally water-tight because tho Nilo carries almost no sand, but only a fino mud' which forms an impervious 
natural puddle lining. Yet water-logging due to bad distribution and wasteful irrigation hod become so 
serious that vast sums of monoy aro being spent on drainage nnd pumping schemes. Thus all water-logging 
is not duo entirely to percolation from canals. Even though wo made all our canals, branebesand distri- 
butaries water-tight, wo would probably still havo to resort to drainago schemes to solvo seepago probloms 
and the rise in tho subsoil wator table, as tlioy linvo had to do in Egypt. Therefore I do not think any expem 
dituro on lining canals would bo justified only on tho grounds of solving seepage problems and tho riso in the 
subsoil water table. 

(2) In tho Punjab, tho lining of canals would not improvo tho Bupply in tho summer months as thcro 
are always wore than amplo supplies in tho rivers in those months. It w ould, of course, improve the supply 
in the winter months when tho river supplies arc low. But wo havo not yet readied tho stago at which it 
is necessary to lino canals to improve tho winter supplies. Tho winter supply is on tho average at present 
sufficient for tho existing canals. In exceptionally dry years, thcro will bo n shortage to Bomo extent now 
that tho Triple Canals arc in operation. But tho Woolar Lake in Kashmir is to bo mado into a storago reser- 
voir by moans of’ a barrago at Sopar, so that tho winter supply will bo supplemented. 

(3) It is a practicable schemo to lino new canals when they aro being constructed and it has oven been 
proposed to line some of tho now branches in tho project under preparation in the Sirbind Circle, ns on making 
comparative estimates, it was found that from Rs. 40 to Rs. 50 per 100 Equore feet could bo spent on lining 
and that it would still pay bccauso very much smallor channels would bo required which would mean less 
land, less exoavation, less masonry, etc. 

(4) Tho chief reason why it is so difficult and so costly to lino existing canals is that it is impossible to 
have long enough closures to carry out tho work. Work dono hurriedly in a closure generally costs double 
or treble tho amount it would cost if dono at loisuro. On tho Lower Chonob Canal, each cultivator in the 
-winter months receives water only onco a month. If tho canal were closed for a month, tho last man in 
a chah would not recoivo wator for two months and, in the absenco of rain, his crop might bo ruined. 

(6) It may bo of interest to mention that on the Lower C'hcnab Canal tho sums already sanctioned for 


w ater proofing channels are — 

Rs. 

(а) 1 mile of main lino at Muradian 1,73,000 

(б) 2 miles of main lino below Sagar 2,00,000 

(c) 6 miles of Jhong Branch, Upper 4,00,000 

(d) 7 miles of Kot Nikko Branch 2,5-1,000 


Total . 10,33,000 


The cost of lining varies from about Rs. 20 per hundred square feet for clay puddlo to as much ns Rs.' 40 
to Rs. 50 per hundred square feet Portland Cement linings. 

(6) The average annually irrigated area for tho last fivo years on tho Lower Jkolurn Canal wan 817,063 
acres. The total cost of tho Lower Jhelum Canal (dircot charges) up to end of 1916-17 was Rs. 1,55,43,447. 
Tho cost per acre was, therefore ~^f =Rs. 19. Tho cost of lining varies from Rs. 20 por 100 square 
feet to from Rs. 40 to Rs. 50 per 100 square feet. Tho total number of square feet in tho beds and sido slope 
of all tho channels on tho Lower Jhelum Canal is approximately ns follows : — 

Square foot. • 

Main Lino ■ . 321,83,200 

Branches 41,582,964 

Distributaries 53,840,805 


Total . 1,27,013,029 


30 P or 100 square foot as tho average cost of lining, tho total cost would bo 
- ' ito == Rs - 3 >S2,83,m. 

The cost per aero of annual irrigation would bo =Rs. 46-8 per acre. 

(7) Tho enlargement of a canal could bo dono more easily during short closures than tho lining. The 
ork of enlarging does not involve the elaborate preparations necessary for tbo rvork of lining. A consider- 
ab e amoimt of the work of enlarging can generally be dono by means of temporary coffer dams and bunds 
whereas lining could not be so done. 
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(8) If tho' size of tho Lon er Jhelum Canal wore increased and the irrigated area under cotton thereby 
increased, there would bo no addition to gross revenue, as tho water-rato for cotton is tho same for wheat, 
viz,, Rs. 3-12-0. It may bo mentioned that on the Lowor Jliolum Canal the average rabi water-rato assessed 
for the last ton years was, with one oxception, greater than that of kharif. (See figures below) — 


Year. 



Kharif. 

Sabi. 

Year. 


Kharif. 

Sabi. 




Rs. 

Rs. 



Rs. 

Rs. 

190G-07 • 



2-04 

3'67 

1911-12 . 

, 

3-30 

3-45 

1907-08 



' . 3-18 

3-04 

1912-13 . 

« 

. 3-21 

3-4G 

1908-09 



3-30 

3-51 

1913-14 . 


3-35 

3-47 

1900-10 



3-35 

3-68 

1914-15 . 

. 

3-37 

3-47 

1910-11 



. 3-38 

3-56 

1015-10 . 

. 

. 3-10 

3-45 


(9) But as already stated, I do not consider that we have reached tho stage or are likely to reach if for 
some time, at which it is necessary to line existing canals. In certain branches and small canals where lining 
is feasible at a reasonable cost and where percolation losses are known to be great owing to a possibly 
greater porosity of soil and to bo causing deterioration of neighbouring lands, it -would probably be 
advisable to make an imporvious lining and experiments are being carried out at present on the Sirhind 
Canal to find out which is the most practical and effective lining to use. The progress of these experiments 
has, however, boen hampered by tho war. 
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•The area of sugar-enne Irrigated under ro&i is not included in the total lor the crop. The maximum capacity of the Northern Branch (excluding Sulkl Branch) is 1,490 cusccs. 
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Mr. W. P. Sangstbb, c.t.ij., called and examined. 

3390. [Mr. Ashton.) At tlio beginning of April, tho supply of water in tho Lower Jlielum Canal is some- 
times short. Towards tho end of April, there is generally a very good supply. It varies in different years. 
In somo years, tho show water comes down sooner than in others. In somo years, when tho river has como 
down early, the demand for water for rabi slaokcns at tho end of April. During March, there is a boon demand 
for -water for wheat. After tho end of March, thero is not bo much demand for watoring wheat but various 
other crops begin to demand water in April. I should say that thero is ample water supply aviiilnblo in April 
to allow of a largo increase of area under cotton, especially towards the’ end of April. Tho harvesting of wheat 
comes on about tho end of April. Labour is very scarco and tho people aro hard up for labour at the time 
of wheat harvesting. Tho price of labour goes up enormously becauso of tho shortage. There is not enough 
labour to go round. Thero is an ample supply of water available for tho canal practically up to tho end of 
October. In some very dry years, tho river begins to drop towards tho end of October but, in most years, 

, thero is an ample supply right up to tho end of tho month. There is room for expansion without enlarging 
the canal. We could, on tho Lower Jlielum Canal, run a larger supply all through the Miarif than wo do at 
present but thero is no demand for it. Tlio demand is not up to tho available maximum whioh tho canal 
can carry. Wo could not carry moro than a couplo of hundred cusecs more than tho present authorised full 
supply. To make any appreciable inereaso in tho authorised full supply without running great risks would 
probably mean remodelling the whole canal. Wo arc remodelling tho canal and tho remodelling is expected 
to cost approximately twenty five lakhs, including tlio remodelling of the head works. Tho enlargement of 
tho canal by fifty per cent would cost forty lakhs, i.c., tho extra cost would bo fiftoon lakhs. I do not think 
that by enlarging tho canal no should get sufficient inereaso in tho irrigated area to compensate for the 
extra expenditure. I do not sec how wo would get any increase in revenue by enlarging tho canal, because 
if wo increased tho Miarif area, we should probably decrease tho rabi : the annual irrigation probably would 
■ not increase and consequently tho annual rovenuo would not increase. 

3391. Wo are not irrigating all our culturablo land annually. Wo aro working up to 75 per cent, in tho 
bar land and up to an average of 50 per cent, in tho Miailir land, i.c., 75 per cent, in crown waste land in tho 
Miadir and JO per cent, in old village land in tho Mindir. The bar lands are high lying lands and the Miadir 
lands aro the low lying lands near the rivers. I consider that thero would not bo any harm in increasing 
tho intensity of irrigation up to cent per cent, in the bar land and up to 75 to 80 per cent, in tho Miadir land, 
provided wo had a very efficient system of drainage. That would bo necessary both for the bar and Miadir 
lands. I think- if there were sufficient properly graded drains in tho Miadir lands to permit of efficient surface 
drainage, they would prevent any bad waterlogging. Tlio cost of tho drains would have to be recovered 
by an increase in tho water rates. I do not think that wo would get that inereaso of intensity of irrigation 
under present conditions, because tho people on tho Lower Jlielum Canal aro not very enterprising. They 
seem to be content with existing circumstances, and do not seem to hnvo any ambition to inereaso their culti- 
vated area especially in the villages in which thero aro janglis. Thero aro a good many of such villages on 
tho Lower Jlielum Canal. Tho janglis nro very lazy and aro content to make a baro living off their land. 
They are mainly in the old village land in tho Miadir. Somo of them have got grants of land in tho bar land 
but they aro no moro enterprising than tho others. 

3392. Now that the fivo canals are working, I do not think there will be any reduction in the rabi area 
- on the Lower Jlielum Canal. Tins is only the second year in which tho fivo canals have been worked and 

there were ample supplies of water this year in rabi. Last year was a very tight year and yet the Miarif 
area did not increase ns we expected it to do. There have been ample rabi supplies this year, as in former 
years, and so the people hnvo come to the conclusion that tho Triple Canals arc not going to mako much 
difference to their supplies in winter and so they nro intent on putting in as much rabi ns possib’o. The 
Woollor Lake scheme, if it is carried out, will improve rabi supplies, especially in dry years such as last year. 
In a year liko this, we should not, of course, requiro tho Woollar Lake water to supplement supplies. I consider 
that thero would bo water for a considerable increase of cotton without any diminution of tho rabi area. It 
would probably mean an inereaso in the percentage of annual irrigation but I do not think thero would bo 
any harm in that. 

3393. Thero are at present no bad waterlogged tracts on tho Lower Jlielum Canal in which pumping 
might be substituted for canal water. It would be feasible to have pumping all over tho Miadir lands but 
it would be much moro expensive than the present system of inundation canals supplemented by tho ordinary 
wells which aro worked by Persian wheels. There aro no oil pumps or tubo wells on tho Lower Jlielum Canal 
nor on the inundation canal". Thero is practically no area waterlogged by eeepago on tho Lower Jlielum Canal. 

' 3391. Tlio inundation canals which tako off from tho Jlielum river nro tho Shnhpur Inundation Canals. 
Thero was a scheme for linking up all these inundation canals with the Lower Jlielum Canal ; but it has not 
been completed becauso there was some difficulty in coming to terms with tho local owners of the privnto 
canals. 

3395. I do not think tho waterproof lining of canals an economic proposition under present conditions. 
I do not think it is necessary at present on tho Lower Jlielum Canal whero thero aro no bad reaches in which 
thero is any excessive percolation of water. 

3390. I do not oxpoct to get any inereaso in irrigation by putting in Konncdy gauge outlets. Wo hope 
to improvo tho cffioioncy somewhat, that is to say, tlio efficiency of tho different distributaries, so that by 
letting in tho designed full supply at tho head of tho distributary w r o shall mako sure of tho proper amount of 
water reaching tho tail. 

3397. If tho price of cotton increasos to any oxtent, the cultivators might be induced to substitute cotton 
for wheat. Tlio area under cotton is already extending .considerably every year, chiefly duo to the good 
prices that they aro getting for cotton. Wheat has not boon reduced ; although tho area under cotton has 
been increased. They nro taking a little moro interest in tho Miarif perhaps, or else aro substituting cotton 
for other crops. I do not think that thero has been much difference in tho amount, of water used. • 

3398. If the intensity were increased, it would probably bring in moro rovenuo. Thero would bo no 
objection to increasing the intensity provided a considerable sum of monoy was spent on a very effioient 
drainage. It might pay in tho long run, but it would take somo years. What would happen probably would 
bo that tho percentage of profit on tho canal would drop considerably for a numbor of years but would then 
gradually riso to what it was boforo. In tho end it might bo moro than at present, but that would probably 
toko a good many years. 
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3399 I think thnt, in tho inundation tracts, American cotton could ho introduced with success. I think 
it -would be a good seh’emo to link up tho inundation canals with tho Lower Jlielum Canal hccauso we have 
already a branch in existence which would only require comparatively a small sum of money to complete." 
Tho people would he more likely to inereaso their cotton area if they got flow irrigation, instead of liavingdo 
supplement from wells. Wells are costly things to work. T think personally it is feasible to link up tho 
Government canals on tho Shahpur branch and for tho present to leave tho privato canals to irrigate as they 
do at present. Tho privato canal owners would gradually bo induced to conic to terms. When they saw 
tho Government inundation canals getting good supplies of water in tho spring and in tho autumn, they would 
probably very soon como to ask for n similar supply from the Shahpur branch and would take tho water on 
our torms. Tho present system is very inefficient. Even on tho Government inundation canalp, wo spend 
a largo sum of money ovc'ry year in making new heads, and on silt clearing, clearing reaches in the river, 
diversion-fmii ds and so on. It would bo a very simplo matter to link tho inundation canals up with the 
Shahpur branch and savo all that expense, worry, and trouble. Another great advantage would bo that__ ( 
we should havo much more control over the water. At present wo havo very little control over tho water 
in these inundation canals because they havo no proper head regulators. In times of river floods, they let 
down more water than is desirable and in times of heavy rain they cannot bo closed so that, at such times, 
there ore floods both from rain and from the river. That tends to waterlog the country. If tho canals 
wore linked up with tho Shahpur branch, we should havo absolute control over the water and could simply 
send it down when it was required by the crops and could close tho canals at a moment’s notico when rain 
fell. Apart from tho question of irrigation, it would improve the condition of tho country and would bo 
an advantage to tho welfaro of the pcoplo themselves. Tho question of leaving out tho privato canals and 
simply linking up the Government canals, has not been raised at present, but. I intend to work out a 
sclremo to seo what it would cost to link up tho Government, canals with tho Shahpur branch and to 
provido crossings on the private canals. Tins, of course, is only in tho air at present, and may not bo 
feasible. I have not referred it to Government. There may bo political objections to it. Prom an 
engineering point of view, it is quite feasible nt a comparatively small cost and in my opinion it is desir- 
able too, apart from political questions. There may bo insuperable political objections to it. I could not 
say exactly how much has been spent on tho Shahpur branch. I should think it would bo about eight 
lakhs, and that it will take about eight lakhs to finish it but wo might finish it for less by not providing 
so much permanent work on it to begin with. Tho Shahpur branch was designed to irrigate annually 
100,000 acres. Tho present average matured areas on the inundation canals are : — 

Acres. 


Government Inundation Cnnnls 43, 441 

Private Canals ' . 32,580 


Totat, . 76,021 


The present intensity of irrigation on tho inundation canals'is about fifty per ceni. Tho present intensity 
could bo increased without danger of water-logging provided there was a good drainage system. The drain- 
age question is being taken up at present. Wo 'ore w orking out schemes for aligning and grading all the 
existing natural drainages. Tho present intensity varies on account of uncertain supplies in the inundation 
canalB : with an assured supply it would not fluctuate as it does at present. 

3400. (jlfr. Roberts.) In tho Lower Jlielum Colony, American cotton is growing in popularity. The 
cultivators find that they arc getting better prices for it and so they are gradually increasing the area under 
it. It has been increasing gradually every year and overy year you will find a bigger area under American 
cotton. There aro certain reasons against American cotton replacing deshi altogether. Tho cultivators 
consider that deshi has tho great advantage that they can mix other crops with it and it is only tho better 
prices that they are getting for American cotton thnt is inducing them to substitute American cotton for 
deshi. Probably American is a safer crop than deshi but they can mix other crops with deshi so that it does 
not so much matter if it fails, as thoy still havo their other crops to look to. Tho other crops aro melons, 
moth, and gxvara. Melons are sown with cotton and aro oil tho ground by tho end of May or a littlo later. 
I have not heard of any case in which another crop has been grown in tho somo field with American cotton. 

3401. As I havo said already, 'provided there is an efficient system of drains, there is no objection to 
an increase in intensity but it means a considerable expenditure in grading, and in making tho drains to start 
with, and in maintaining them. Up to dato wo havo spent very littlo money on drains and it is not part 
of our annual expenditure to maintain drains, so that, to inereaso tho intensity, you would havo to contem- 
plate a considerable annual expenditure on maintaining effioient drains. I would start on drains boforo the 
water table is raised. I would start immediately. Drainago would keep tho table down to about thirty feet. 
Wo can have only surface drains : wo cannot havo any system of deep drains on tho Lower Jlielum canal 
khadir tracts because of tho flat slopo of tho country. Drains would allow the flood water to run off quickly 
and all waste water from breaches in water courses, breaches in distributaries, ns well ns heavy rain water, 
would flow off very quickly, and there would bo no standing -water anywhere in tho khadir tracts ns at, 
present. After heavy rain you see sheets of water all over the country. Of course, on small distributaries 
and on minors, there aro a certain number of breaches evory month. Tho canal cannot bo made absolutely 
broach proof. We havo a project for a complete system of drainage. It was worked out ns soon as tho canal 
was made. The drainage channels havo never been properly demarcated and properly graded and maintained 
and cleared especially in tho khadir tracts. There aro certain places where the water courses from inunda- 
tion canals go right across drainages and obstruct them. Crossings should have been provided, such as 
aqueducts or syphons. The natural drainage of tho country has been obstructed. Provided tho .natural 
drainages are kept clear all over the tract, I think thore would bo no objection to an increase in intensity. 

3402. The figures that I have given in my written evidenco showing the loss in tho various parts of tho 
canal are not npt o date. They aro from experiments made in tho time of Mr. Kennedy i.c., about 1890. It 
is not exactly tho same now'. A larger amount than 28 per cent, now reaches the fields. I should say tho 
percentage is more like 40 or 45 per cent. Then it puts the main loss on the main canal, on tho distribu- 
taries and on water courses. Of course, there is a great deal of waste in tho fields too. Tho zamindars have 
never economised water as they might havo done on the Low’er Jlielum Canal bccauso s thore has always 
been plenty of it even in the roll so that thoy never worried about dividing the fields into plots or 
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“ kiaris ” and wo liavo never forked them to do so_to any great oxlent. From this point of view, I do not 
think that lining,' of canals would very largely prevent the rise of the water table as you would still have 
the waste in the water courses, and in the fields. There would still ho no inducement to the cultivators 
to economise water by making small kiaris. The idea! sizo of water course which wo try to work to is 
two cusecs. In some oases, we allow up to three eusees hut never more than threo and never less than 
one. When wo have three eusec water courses, the three cusecs never flow down one branch. Wo 
generally have two or throe branches carrying ono euseo each. Up to date, the cultivators havo not put 
in a sufficient number of kiaris because they have had plenty of water and they never bothered to spread 
it into’ kiaris. The avorago supply is higlior in the rabi than in the kharif : if you take the average for the 
whole of tho rabi, it is 75 per cent, and tho avorago for the wholo of kharif is only 73 per cent. Taking tho 
six months of rabi and tho six months of kharif, there is very little difference. The proportion on the Lower 
Jhelum is two rabi to ono kharif ; on tho Lower Bari Doab it is £ths rabi to |tlis kharif. I think it is 
practically two rabi to one kharif on the Lower Chenab. These figures applied before the Triple Canal 
project came into effect. 

3403. This year was no use at all in showing what tho effect of the Triple Canal will be. Last year was 
only tho first yoar and it was also an exceptional year, as it was exceptionally dry. So far, wo have not had 
what ono would call an average yoar with conditions such as they will be when the Triple Canals are all . 
working. It will probably bo some years before wo arrive at averago conditions because the Lower Bari 
Doab is still being developed. A shortage of water would certainly enhance the demand in kharif. 
Supposing we had a sories of dry years like last year. I think that the area under kharif would 
undoubtedly increase. People would begin to realize that the rabi supplies were going to be short and so 
they would' begin to do moro kharif. That is oxactly what happened on the Upper Bari Doab Canal 
uhoie the kharif area has gradually increased as years have gone on so that now they have a proportion of 
one rabi to one kharif on that canal, simply because there is Buck a shortage of water in the rabi. We could 
givo more water in kharif than wo are giving but there is no demand as there is plenty of water in rabi. 

3404. I havo not soon any signs of the cropping quality of tho soil going down on the Lower Jhelum. 
On tho wholo, tho soil all over the canal is distinctly good and there havo been no Bigns of any deterioration 
any whore. Tho cropping is very lacking in leguminous crops. Practically nothing is grown to keep the 
soil in good condition. There is little senji or shaftal or clover compared with other canals. It seems to mo 
that the grants of land on the Lower Jhelum Canal were vory liberal ; people got more land than they could 
cultivate and the result is that they do not make full use of the land that they have. This will cure 
itself as years go on and tho pressuro of populaton begins to mako itself folt, and prices go up. The people 
will then have to work harder and will cultivate more of their holdings, but as I have said, they have been 
very unenterprising so far. They might do a good deal moro than they actually do. It is not owing to 
want of water that they do not do it. 

3405. If tho proportion botween kharif and rabi were much altered, I do not think theio would be so 
much difficulty on the Lower Jhelum Canal as there would be in some other canals because we hove not 
aboutforty miles of main lino, and at tho end of it no have three big branches. Wo could thus run full 
supply in ono branoh and close tho others down. Whore there is a long main canal with branohes taking 
off, thoro are difficulties in tho rabi, as the supply is running at a Ion er level, and you cannot got wator into 
tho higher distributaries from tho lower lovel. That is particularly tho case in the Lower Bari Doab Canal 
whore there is a long main lino. It is not such a drawback on tho Lower Jhelum, where there are only 
forty miles of main lino and wo havo only tlireo comparatively small distributaries taking off it. It will 
be difficult in tho case of theso tlireo distributaries of course, but then they affect only a comparatively 
small area out of tho total of tho wholo canal. 

3406. As to tho remodelling of the Lower Jhelum Canal, it was anticipated that there would be a great 
shortage of water in the rabi and that thoro v'ould not bo enough to go round tho quintuple system of canals. 
It was thought that it would be necessary to reduce the proportion of rabi irrigation on tho Lower Jholum 
and increase tho kharif so as to mako moro water available for other canals especially for tho drier tracts of 
and suoli ns the tracts at tho tail of tho Lower Bari Doab Canal. Tho idea was that it was moro benoficinl 
to use w ater in tho drier tracts rather than in tho upper tracts which got moro rain. That was the original 
idea of reducing tho amount of rabi irrigation in tho Lower Jhelum so as to make it available for other tracts. 
Tho scheme is in abeyance at present and it will probably remain in abeyance for several years until wo see 
what is the real effeot of the Triple Canal Project and how the supplies work out in the winter. Wo ore 
only in tho second year, and we shall probably havo to wait about ten years before we can see what the average 
effect is going to be. Only if there were a shortage in the rabi for two or three years running, would the 
question becomo acute. On the Lower Jhelum, we hayo some room for expansion, but there is no justifica- 
tion for altering the proportions at present. There will bo a tendency for an increaso in kharif crops during 
tho next two years. If wo have any more dry years like tho last year, there will be a decided tondency 
to increaso tho kharif but it so happened that this year was exceptionally wot and we had exceptionally good 
supplies in tho winter. 

3407. Tho present high price of cotton would tend to Borne extent to increase cotton under the inunda- 
tion canals but the supply on those canals is very uncertain and begins very late. The Shahpur branch scheme 
is feasible from the engineering point of view but there are political objections, which unfortunately still 
exist. I could not say what I expect there from long stapIe~cotton. The supplies are so variable and you 
may get very heavy floods in the river which inundate the country and drown out the cotton. You may also 
get heavy falls of rain which spoil tho cotton but the chief cause of the deterioration of the crops under tho 
inundation canals ib the liability to floods which cannot be controlled. It is a tract where immediate improve- 
ment in the growing of long staple cotton is possible by completing the Shahpur Branch, as mentioned before. 

3408. ( JLTr. Henderson.) Tho question of drainage requires to be tackled at present only in certain tracts. 
Tho only tracts on the Lower Jhelum Canal which at present require to be tackled are the low tracts near 
the river. The high bar land is still all right and will bo so for a great many years, but the low land is more 
lia^lo to floods and inundation and that is where a drainage system is undoubtedly very necessary. There 
is no trouble at present in the khadir tract of tho Chenab because we have control there : in the khadir 
tract, of tho Jhelum, we have no control owing to tho private inundation canals. Tho question of having an 
efficient system of drains is much more important than the question of lining canals. There will be no 
difficulty where the rivers converge to a point. Wo can practically have only surface drains bat we can 
havo them properly graded and keep them properly graded. At present they are not graded ; we havo deep 
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depressions in some places in wliich tho flood water stands for months on end instead of running off freely. 
Th c eTen tual outlets will ho in the river lower down. You cannot get any great depth of dram but you 
could cot a uniform slope for tho bottom of the drain which would enable tho water m tho depressions to 
flow off It is advisable to work out a drainage scheme for a new canal at the same time as the canal 
project is worked out. In fact that is always dono. On this canal it was worked out but we have not 
been able so far to carry it out in tho hhadtr tracts of the Jlielum river on account of opposition on the part 
of tho owners of the privato canals. If you grow more cotton I do not think it would affect tho question at 
' all. On the Lower Jlielum Canal apart from the inundation canals you could certainly grow much moro 
cotton than at present because all the water available in the hharif is not being utilized. It would not alter 
the drainage question. It might reduce tho amount of rabi as the people aro not very enterprising and they 
consider that they can only do so much cultivation in a year. If they did more in 1:1 'tarif, probably they 
would do a litt'e less in rabi. - 

3409. Purely from an irrigation point of view, tho constant cropping of wheat is not likely to deteriorate 
the soil. I cannot sa} r from tho agricultural point of view. Wo. are constantly increasing the efficiency 
of our distributaries land water courses. There is very little halar on the Lower Jkelum. There aro 
certain places where it is found but they are very few indeed. 


Mr. J. ASHFORD, O.B.E., Superintendent, Central Workshops Division, Amritsar. 


Examined at Lahore, January 10th 1918. 

Written statement. 

3410. Worh on lube-wells . — Your witness is concerned primarily with the engineering and construction 
side of irrigation works, particularly in the design and construction of sluice gates and tho machinery for 
handling them, weir shutters, bridges, tube-wells, pumps and other machinery. He was the initiator of 
tho experiments on tube-wells at Amritsar whioh led to the development of the typo of well which has rapidly 
come to the front in India, and which it may safely be said has revolutionised many water problems. In 
addition to developing these tube-wells, he has produced a series of high efficiency pumps for use therewith 
for every kind of power whether electrical, steam and oil engine, bullock or manual. His work has resulted 
in"a series of patented designs which have been proved satisfactory in use. About 200 of his tube-wells have 
been put down, most of which are of largo size. 

(2) He has put down tho fust comprehensive irrigation schomo for irrigating a large area by tube-wells. , 
This is known as tho Amritsar Hydro-Electrio Pumping Installation. Your witnesses’s experimental work 
was commenced as'a result of an inspection note written by Sir John Benton in 1906, in which he drew atten- 
tion to the water logging effect produced by canal irrigation within the area irrigated by the Bari Doab Canal 
and he suggested that experiments should be -undertaken -with a viow to developing some satisfactory moans 

of pumping water from the sub-soil by power generated at canal falls and distributed electrically to a number 
of pumping stations and he further suggested that your witness should undertake the experiments. 

(3) Without detailing tho experiments that were carried out, interesting though they were, it suffices 
to say that they resulted in a tube-well patented by your witness by which water has been pumped to the 
extent of over three cusecs from one well. When carrying out these experiments, ordinary pumps were 
used, but as these were found to be of low efficiency and to have various disadvantages, your witness found 
himself forced to tako up tho matter of pump design and construction, to enable him to got the best results 
with his wells. This has resulted in his patent pumps which are now in use at a number of installations. - - 

(4) In addition to this work, your witness has found it necessary to study sub-soil conditions to enable 
him properly to determine sizes and proportions of the tubo-wells and pumps suitable to get the required 
amount, of water at any particular site. As a result of those studies, ho is now able to test sub-soils found 

in borings to record particulars of those tests and to engineer tube well installations so that tho desired " 
results may bo obtained with reasonable certainty. x 

(5) It has been found that the most convenient sizo of a pumping unit is one giving a discharge\>f about 
two to two-and-a-half cusecs. Such an installation should normally serve an area approximately equal 
to ono square mile, when allowance forfallow areas is made. 

(C) Tube-well installations have been installed in most of the districts of the Punjab, and in the majority 
of cases suitable sub-soil conditions have been found. In certain areas, there has been difficulty owing to . 
the presonco of an excessive amount of clay in the sub-soil and in parts of tho Delhi District of rock. In 
those cases where clay is encoutered, it has been found that by boring to a sufficient depth suitable water 
yielding soils can be tapped. In some areas, tho water found near tho surface is brackish' and this can fre- 
quently bo avoided by boring to a greater depth until sweet water is found, which is generally below a subs- 
tantial clay bed. The salt water can bo excluded by inserting plain pipes where the well passes through that 
stratum and using the tube-well strainer only where good water is found. It is the usual experience that, 
where a boring of considerable depth has to .be made, the water tapped in the lower strata rises in tho tube- 
well to the same level ns that in the upper strata. In one case only, has your witness found' a serious departure 
from this rule and in this, fine sands mixed with clay and pure clay beds were [ found to a depth of one 
^hundred and sixty feet after which a good fine sand was encountered which promised a good yield of water, - 
but when pumping commenced, tho yield was less than expected and a careful examination of tho conditions 
led to the conclusion that the coarse sand found at the depth named was a pocket contained within a surroun- 
ding matrix or envelope of clay. . * * 

(7) Many other borings have led to the conclusion that normal conditions are tho reverse of tho above, 

namely, that clay beds do not extend to a grgat distance but are local deposits or pockets within the main 
body of sandy soil. In few instances only haVo gravels been found within the depths penotrated and it is” 
probable that they will not be found except in tho vicinity of hilly districts. The sand is found to vary in 
its grade to a certain extent but not so much as might bo expected, and it is generally of a grade which in 
other countries would be classed as fine sand. ’ 

(8) Your witness manufactures tube-wells ranging in size from three to twelve inches in diameter. 'The 
small sizes arc used in conjunction with manually operated pumps or to place in tho bottom of zemindars' 
wells to augment the supply and where the ordinary Persian wheel is in use. 
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(9) Experience shows that volurno of water can host ho obtained by using a suitably long strainer in 
tho tube-well rather than by dopeuding upon diameter. With a sub-soil of given gradation, a certain amount 
of water can ho obtained from each foot of its depth with a given infiltration head and while increased 
diameter to a limited extent assists tho inflow of that water, yet it cannot materially increaso tho volume. 
On tho other hand an increased length of strainer taps tho water from an increased depth of sub-soil and 
thereby proportionately increases tho volume. Experience shows that with sub-soil ns found in this country, 
water will flow rnoro freely, in a horizontal direction than it will in a vertical direction. This is due to the 
natural conditions under which tho soil has been deposited and to occasional horizontal streaks of clay found 
in tho sands, which liavo a blanketing offect. 

(10) Tho limitation which so far has boon placed on tho diameter of tubes installed by your witness is 
duo to tho greatly increased cost of tho tubing necessary to carry out tho work when of still larger size and 
such tubing cannot now be obtained. 

(11) It has been stated in this noto that a pumping unit of from two to two-and-a-half cusecs will servo 
an area of approximately ono square milo. This is rather a larger area than is served by an equivalent quantity 
Of v'atcr supplied by flow irrigation According to irrigation reports, tho duty obtained by wator measured 
at distributary heads is 250 to 3 00 acres per cusco. There is, however, loss of water between tho point where 
measurement is made and tho fields under irrigation. Thus, as tho tube-well can bo placed within tho irri- 
gated area, (hat loss is eliminated. It is also well known that the cultivator when applying water from canals 
to his laud does so too prolifically and equally good results can bo obtained by less water with careful culti- 
vation. It is to bo expected that when ho is paying tho cost of pumping tho water, he will be more careful 
in its use and tho duty obtained will bo 400 acres or more per cuscc. A unit of the size named should there- 
fore irrigate from S00 to 1,000 acres per annum. The unit should irrigate at the rate of on acre per hour, 
thus S00 acres can be watered by pumping sixteen hours per day for two hundred days, so it would seem 
that the ostimato of ono such unit per square mile should suffice. 

(12) A two-cuscc unit in a normal situation will require a tcn-incli tube-well with a strainer from 120 
to 150 fcot long. If fitted with an ordinary pump this will tako 16 to 20 II. P. to drive it, but if fitted with 
Ashford’s Patent Pump, it will take from 12 to 16 H.-P. A good type of oil enigino would give this pouer 
with one gallon of fuol oil per hour, and if tho engine is capable of using crude oil, it will cost fivo annas por 
gallon. After allowing for the cost of lubricating oil, labour and other sundries including interest and deprecia- 
tion, tho cost of ono watering per acre should como to not more than ono rupee. Tims the fivo watorings 
required by a cotton crop would cost about Bs. 6 por acre. Tho cost of such an installation at pre-war prices 
was about Rs. 7,500 which represents a capital expenditure of Rs. 11-7 per aero. Ono zamindar who puts 
down a tube-well installation on his land which previously had been irrigated by Persian-wheols, informed 
your witness that the first year’s crops gave on increased yield sufficient to pay tho whole cost of the installa- 
tion. 

3411. Tubc-wclls in the hands of zamindars . — It must be acknowledged that the avorage zamindar has 
experience in the use of machinery required to pump water from wolls and ho is absolutely in the hands of 
Buch a mistri as ho may employ to look after his engine. The average mistri when left to his own devices 
is not good at keeping machinery in satisfactory working order; whether from lack of knowledge, of 
interest in his work or laziness, it is too frequently a fact that ho soon allows the machinery to get into bad 
condition. Having installed tli? pumping plant, the zamindar’s interest will bo concentrated upon using 
tho water it supplies and so long as it ^forthcoming ho is not likely to concern himself with the condition of 
tho machinery. Rapid wear and tear as the result of neglect too often means a falling oil in efficiency of tho 
ongino and in tho supply of water from the well. The mistri will doubtless assuro his employer that the 
machinery in his caro is working properly and will throw tho blame upon the tube-well. Such instances 
liavo como to your witness’s knowledgo and an investigation has shown the fault to bo in tho failure of tho 
mistri to keep tho pump or tho parts in proper condition. The class of oil engine which use crudo oil 
requires more skilled attention than ono which uses a higher grado of oil. Thus it may be considered more 
satisfactory to instal tho latter type of engino, although the cost of working with the higher grade oil will be 
higher than that named, to tho extent of about Re. 1-8-0 per aero. These considerations lead to tho 
question as to the advisability of such installations boing put down unless provision is also made for proper 
supervision. 

3412. The Hydro-clcctric Installation at Amritsar . — Tho Hydro-clcctrio Installation, which has been put 
down by tho Irrigation Department near Amritsar is situated on a branch of tho Upper Bari Doab Canal. 
Tho site selected is at a fall on the Main Branch Lower near the Grand Trunk Road, three miles from Amritsax 
City. . At this site thoro is a fall of 51 feot. There is another fall of four feot two miles below tho [site and 
the schemo provides that this reach of tho canal shall be deepened to fuse the two falls into ono. When that 
is done, there will bo sufficient power to clrivo tho jrnmps for sixty tubo-weils of two cusecs capacity. It if 
not tho intention, howover, to use tho whole of tho power for this purpose, but to divert a portion to the Centra 
Workshops for uso there. Consequently the number of wells that will bo installed in connection with tliii 
installation is not likely to oxceed fiftyr- When tho scheme was firet sanctioned it was not expected that more 
than thirty such wells could bo used, but the production of the improved pump already reforred to 1ms made 
tho larger number of .units possible. Electricity is goncratod at the power station by three sets of turbo- 
generators, at a pressure of G,G00 volts, at which it is transmitted along lines to transformer stations where 
tho pressure is reduced to 550 volts. It is then convoyed by low tension lines to the pump stations, eacl: 
sub-station serving six pumps. 

(2) This installation has boon entirely engineered by your witness and the staff of the Central Workshop 
Sir. Leggett, Assistant Superintendent, having" been placed in immediate ebargo of the work. The pumpi 
installed, of which fourteen are now in uso are, with ono exeption of tho type mentioned, and their desigr 
is such that ono attendant can look aftor ono sub-station and the six pumps controlled therefrom. As pari 
of tho power is used at the Central Workshops, the balanco of tho pumps will not bo installed until tho reach 
of the canal is deopened because until that work is done tho power station will not reach its full capacity. 

(3) The estimate of tho number of tube-wells that will ultimately bo driven from this power station i: 
based on tho measured power consumption of tho pumps already in use. The water level in this area is aboui 
ton fcot below ground and the power consumed to pump from two to two-and-a-half cusccs is from 11 to If 
II.-P. or 5-5 H.-P. por cusec. 

3413. Prospects o/ suit and schemes . — A similar seliemo to the above directed to irrigation work cntirelj 
would operate sixty pumps under similar conditions and these should irrigate an area of 48,000 acres per an 
num. Such a complete seliemo would cost approximately Rs. 11,00,000. This gives a capitalisation of Rs. 221 
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per acre. As tlie generators at the power station are driven by water power, there is no expenditure for fuel, 
consequently tho cost of working with full allowance for depreciation of plant, repairs, attendance, oto., would 
bo covered by a revenue of Rs. 3-12-0 per acre and would give a return of eight per eont. of the capital. 

(2) It is not possible at all sites to have a water power installation such as that described above, but 
it would be possible to put down a power station to produce electricity and to operate pumping installations 
in a similar way. Such a plant with steam engine and boilers for the production of the power would have 
a capitalised cost of about Rs. 10,00,000. The cost of workingSt would be greater as it would include the 
cost of fuel and the additional attendance entailed by the stoking of boilers. Such a scheme with a revenue 
of from Rs. 4-8-0 to Rs. 5 would be a paying concern. 

(3) Tho greatest advantage of a power installation of such a size ns that named is that it would bo run 
by a proper engineering staff with skilled mechanics under export control.' Its efficiency would consequently 
bo maintained and would not depend upon the doubtful skill of tho villogo mistri. It appears to your witness 
that, the introduction of the tube-u ell, which he initiated, has made it possible to bring land under cultivation 
for growing cotton and other crops in areas that ore not commanded by irrigation canals and their use is 
likely to be great in bringing back into cultivation areas that have been damaged by water logging. They 
can also be advantageously used in conjunction with canal irrigation to tako up duty during periods of canal 
closure which in case of cotton crops often occur at the most critical period. 

Mr. J. AsnroitD, O.B.E., oalled and examined. 

3414. ( President .) I have been closely identified with tuho wells. I have already a big hydro-olectrio 
pumping scheme. Thero are very few places in the Punjab where you cannot get water by tube wells. We 
can always supplement our irrigation schemes by using them. The whole province could practically bo made 
an irrigated province by using power from the canals where available and other power where it is not. Tho 
cheapest method of obtaining water from pumping is to develop electric power from a waterfall and to distri- 
bute it electrically to the pumps. Tho work that I have done shews that a properly engineered schemo of 
that description makes it possible for irrigation by pumping to come within the figures now charged for flow 
irrigation. I have worked it out very carefully. Ifrom tho user’s point of view, there is nothing against it. 

3415. The hydro-electric installation that I have put down at Amritsar is not yet fully developed. Thero 
are two falls on the canal about two miles apart, and the scheme cannot bo developed until the fusing together 
of tho two falls in the canal has been carried out. The upper fall is five or six feet high and the lower four 
feet and the canal is to be deeponed between the two to make them into one. The hydro-electric plant is at 
present working on one fall only. That, of course, means that the turbines arc working under conditions 
which are not favourable. They cannot produce their full power. Considering the other end at which the 
pump is worked, I have succeeded in producing pumps with a very high degree of efficiency for use with tho 
tube wells. 

3410. I find that such an installation as we are putting down would work sixty tube wells and pumps, 
the capacity of each one ranging from 2 to 21 cusecs, allowing a duty of 400 acres per cusec per annum and 
charging the normal canal rates, I have worked out that tho whole schemo will pay about eight per cent, after 
allowing for depreciation. There is one point that I have not included in my estimate, and that is the cost 
of the establishment which deals with the final control oi the water, i.c., tho patwari establishment. My 
estimate includes all the engineering establishment up to the point at which the water is put into tho water 
courses. I hnve taken my estimates still further. I have assumed that there are tracts where there are no 
falls but whero power could bo generated and considered the state of affairs that would then exist. I have 
estimated that a similar scheme ruth central power station and electrically driven pumps, working sixty wells, 
tho generators being driven by steam engines and boilers, would cost about ten lakhs. Providing that coal 
can be obtained at about Rs. 15 a ton, with a revenue of about Rs. 5 per acre, it would bo a vory good paying 
concern. Steam power is more expensive than hydro-electric. By engineering such schemes on a largo 
scale, I think thero is no doubt that irrigation could bo done at a rate which would be very good from the 
zamindars' point of view. 

3417. There is another point which I have broached in my note. A single tube well driven by an oil 

engine undoubtedly pays the zamindar when it is properly run and looked after. Unfortunately, thero 
are not enough skilled mislris available to look after such things properly. So long as tho machinery is kept 
in good condition, they undoubtedly pay tho zamindar well. A zamindar probably knows nothing about 
pumps and engines and is therefore entirely in the hands of his mistri and too often he allows the pump and 
engine to get into bad condition. Provided they are looked after properly, even a single unit pays tho zamin- 
dar well. . 

3418. The estimates in my note were framed on the assumption that tho water is ten to fifteen feet below 
the ground. The actual cost of pumping is, of course, increased, the greater the depth below tho ground, 
but provided it is within forty feet of the Burface, it can bo done to pay very well, If an adequate and com- 
petent staff of mislris were available, I would bo quite in favour of small installations by zamindars driven 
by means of oil engines. Bailing that, centrally controlled scheme is tho best thing. In a big sohomo like 
that, you can afford to pay a proper engineering establishment. I have nothing tofkay against tho smaller 
installations oxcept to point out the existing difficulty of getting qualified men. I have pointed out in my 
note that I have come across oases whero the zamindar a little more intelligent than the average lias been 
careful to see that his plant has been well run and ho has made money out of it. A zamindar came to mo 
a few months ago and told mo that he was becoming a man of wealth owing to the tube well ho had. Ho 
was tho first man to put down one of my tube wells. Another man in Bahawalpur told mo that tho increased 
yield from his land due to the installation of a tube well more than paid for the whole cost of installation in 
tho first year. 

3410. I am too much tied down to Amritsar to bo able to engineer small privately owned plants. My 
duties at the Central Workshops do hot allow mo to go about in tho Punjab to any great extent. My tuho 
wells havo been put down all over tho province. With vory few exceptions, there has been no difficulty, 
which slurbs the wide extent to which they can bo used. I havo not supplied so many for the Irrigation " 
Department as for private individuals, railway works. Municipalities and Military works. 

3120. (Air. Ashton.) As to the depth of the water below tho ground for pumping by tuho wells, I may 
say that I have worked out a schemo so that I can pump from any depth. Consequently, the limit is not 
duo to engineering difficulty hut it is a financial one ; that is tho cost of pumping. I tako it that with tho 
higher rates which now obtain for agricultural produce, it would really pay to pump from a considerable depth 
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3421. Tho last sentence of my written cvidcnco does not refor entirely to inundation canals. If I am 
correotly informed by one of tho senior officers in the Department, it is tho experience occasionally that during 
tho monsoon, when tho river rises in flood, the canals liavo to be closed. This closing may come just at the 
critical time when the cqtton crop needs water and may throw out tho rotational working. The closures 
aro only for about 48 hours but that throws certain cultivators out of their turn. If pumps wero only to bo 
used to fill this gap, for the rest of the time they would bo lying idle. There is the further point that in a 
given area, if you put down a pump and a tube well, it is not advisable that they should stand idle. By a 
combined system a portion of tho area could be worked by tube wells and tho l omainder by flow irrigation 
and tho fact that you had tube wells there would enable the critical watering to be given and thus save 
tho crop. As to tho area which could bo irrigated by the tubo wells, I would arrange so that normally 
tho tubo well would be irrigating its full area, i.e., out of an area of 3,000 acres, the cultivator would perhaps 
put GOO acres under the tube well. Tho whole would not be under one crop, so at tho critical period, water 
front tho tubo woll could be used for those crops, normally getting flow irrigation, which were jeopardised by 
tho closure. 

3422. (Mr. Henderson.) I was able to get over tho difficulty in regard to the clogging of strainers at an 
early stage. The experiments wo carried out went to show that the form of the strainer then available would 
clog and experiments were conducted to find a form of tube well that would not clog. That it the particular 
point of my tube well. In fact the first one that I put down, of my particular design, has now been working 
for six years and is giving as much as or perhaps a littlo more than it gave at first. As to the possibility 
of scum growing on tho strainer, there has been one instance where it has occurred and that was at Dera Ghazi 
Khan. It was a form of growth which commenced in the water pipes of the distribution system. It has 
given trouble thero but that is the only case that I am aware of. I am not a bit frightened in regard to 
it for tho simple reason that tube wells have been used for a considerable time and we have had no other 
complaints so far. Even if thero wero some difficulties it is possible to take the tubo well up, clean it and 
reset it. 

3423. As to whether tho zamindars should use oil engines or boilers, I should say that the position must 
be controlled by local conditions. An oil engine is very good if kept in good working order. There are 
cases where ono has to depend ontircly on coal, and in such cases steam, of course, would be used. I know 
of soino zamindars who have installed steam engines as thoy have a fair amount of jungle on their land 
which they could use for fuel. They use cotton stalks as fuel and also the crushed sugarcane stalks. 
Generally speaking, I would recommend a simple typo of boiler, one that can be easily cleaned and not 
a multi-tubular one. I find that portablo engines cannot be repaired by an ordinary mistri and they arc 
frequently allowed to become choked with mud. That would be a causo of trouble. The objection to a 
portablo engine for driving a pumping installation is that it might be classed as a fuel eater. It is very un- 
economical for pumping water and I take it that economy of working s a very important point. In case 
cotton stalks wero used there would be a limit to tho quantity available. 

3424. Ono rupoo an acre is tho probable figure per watering with water at on overage depth of fifteen 
feet.' 5 ’ Tho average general depth in many areas lies between fifteen and twenty feet. There are areas whero 
tho surfaco water is salty but wo have been able to get over the difficulty by boring to greater depths and 
pumping sweet-water. In overy case, so for, the difficulty has been got ovor. I find that the salt concentra- 
tion is' usually over a fairly continuous clayey bed and that when you can get through that clayey bed, you 
aro likely to get sweot water below provided, of course, you go for enough down. Take Lahore : there, 
nro quite a number of my tube wells thero. Much of the surface water is brackish, but about sixty feet down 
there is a bed of clay ton feet thick and when you get through that, you get fresh water. In Lahore Canton- 
,mont there is ono of my tube wells. Tho surface water was condemned as unfit for tho consumption of troops. 
A boring was put down 300 feet, a good clayey bed was found at 180 feet and below that tho water was 
sweot. 

3425. I have done a certain amount of boring in existing wells to increase the supply of water. The 
objection to putting a tubo in an ordinary well is that the ordinary well limits the head of pumping. Tho 
outturn of tho tube well is proportionate to tho infiltration head. As you draw water out of the tube well 
you decrease tho water level in it and tho difference of level insido and outsido causes the water to flow into 
it. The yield is then proportional to tho difference. Therefore, if you have a tube well in an ordmary well, 
you* are limited in regard to tho infiltration head which you can apply by the fact that the sand draws in. 
You aro thus limited in regard to infiltration by tho oidinary woll. If you pump too much, the sand rises 
up and blows into tho ordinary well which sinks or collapses. With tube wells you have not that limitation. 

342G. It is tho tendency of the existing masonry wells in the canal areas to fall into disuse, chiefly because 
pumping by bullock power is much rnoro expensive. In Amritsar, we nro putting up pumps which will be 
worked by power derived from tho main canal. Where there are areas which tho canal does not command, 
it would bo a good thing to irrigate by means of such pumps. There aro many such areas near the main 
canal and by utilising the power of tho canal falls you could irrigato that area or with oil engines and pumps 


Mr. W. P. -HOLMS, Chief Engineer, Irrigation Works, Punjab. 

Examined at Laiioiie, January 10m 1918. 

Written statement. 

_ VI. — Irrigation. 

3427 (50) Experience. — I have been in the Punjab Irrigation Branch over 26 years and, excopt for 
about soven years, spent on leave, have beon connected with open running canals a Assistant, Executive, 
Superintending and, for the last twenty months, ns Chief Engineer. ^ 

3428. (51) Wheat versus cotton. — Wheat is a long way tho favourito crop in tho Punjab. Cotton on 
some canals, e.g., tho Western Jumna Canal and Upper Bari Donb Canal is a good second and approaches 
the wheat areas, hut, on tho Sirhind Canal, its area is small, seldom oven ono-tenth of that under wheat, even 
though tho water rate thero for wheat is 33 per cent, greater than for cotton. These are tho three chief canals 
;n my charge. Tho reasons for tho preference for wheat over cotton probably nro that it requires farless 
jabour both as regards irrigation and other treatment, is less likely to bo damaged by disease or by excessive 
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rainfall is easier to handle and store, is hardier, is not so long on the ground and not so dependent on regular 
indention' while tlio fluctuations in tho price of cotton are far greater than thoso of wheat. In short, the 
Punjabi zamindar and his womenfolk have found by experience that wheat suits their pockets just as well 
and their natural inclinations muoh better than cotton. . . 

3429 (52) (a) Critical period in regard to water supply. The most critical periods aro, on 

the Upper Doab and Sirhind Canals, probably from about 15th September to end of October, and 15th February 
to ond of March. If the supply is plentiful from 15th September to the end of October, there is generally 
water for a large wheat area as well as for kharif crops such as cotton and sugarcano, while good supplies 
after 15th Fobruary go far to secure the maturing of the rdbi. On the Western Jumna Canal, tho early 
autumn supply is generally good but the Jumna river rises late in tho spring, probably quito six weeks, on 
an average, later than tlio'Sutlej and Ravi rivers, which serve the two other canals named. On that canal, 
•therefore” the critical period may extend from February into early summer. Sugarcane is a very valuable 
crop on the Western Jumna Canal and if water were short, say in March, the people would use it for cane 
not to speak of wheat in preference to cotton. 

(2) If the deshi cotton area were inoreased, it would probably not much affect tho pressure on tho water 
supply on the Upper Bari Doab and Sirhind Canals in spring but, if the increase were of tho American cotton 
area, which, it is understood, requires water both earlier and later than tho country variety, it would have 
that effect both in spring and autumn. On the Western Jumna Canal, the strain during tho critical period 
would be intensified from the middle of March 'till about the end of May either by a large increase in deshi 
or by a substitution of American for deshi cotton. 

3430. (52) (b) Watering of cotton .— Deshi cotton requires water ordinarily^ from about tho 10th 
April and takes its last watering early in Octobor. It generally gets six waterings, the first perhaps six inches 
or seven inches in depth and tho other four inches or five inches varying with the rainfall and locality : it 
probably requires much less. 

3431. (52) (e) Statistics. — Annexures I and II give the statistical information for tho Western Jumna 
and Upper Bari Doab Canals. The Sirhind Canal is not included because the comprehensive Bhnkra Dam 
Reservoir Scheme will chango everything on that canal and will, if carried out, utilize pretty web all the water 
that the Sutloj can supply. Tho inundation canals generally begin to flow too lato to havo large cotton areas, 
oven of the deshi variety and the American kind would be still more unsuitable there. 

3432. (53) (c) Possibility of expansion of area under cotton by enlargement of canals. — Annexures 
III and IV put up contain tho material to answer this question decidedly in the negativo. 'The statements 
only refer to the Upper Bari Doab and Western Jumna Canals because, as already indicated, tho condi- 
tions of Sirhind Canal are likely to be changed in a drastic manner but, if not, the same process of reasoning 
would apply to that as to the other two canals specified. 

(2) For an enlargement of a canal to produco an expansion of tho cotton area ono condition must obtain, 
viz., the canal must not he large enough to take available river supplies for which there is a demand in sowing 
time or in tho critical period of supply as regards maturing. Now a careful study of Annexures III and IV 
will show that on no singlo day during tho five Octobers ending 1917 did either the Upper Bari Doab or 
Western Jumna Canal carry its full supply and in fact tho full supply was very seldom approached, and only 
on nine days out of 165 did tho Upper Bari Doab Canal carry over 0,000 cusecs, though it is capable of carrying 
G,700 cusecs, while tho Western Jumna Canal never once during those fivo years in October carried as much 
as 0,000 cusecs, tiie most it carried was 5,812, though copablo of carrying 0,430 cusecs. It is immaterial 
whether these results were due to short supply in tho river or to absence of indent on the canal : in the former 
case, it would obviously be usoless to onlargo tho canal to pass what wo have not got to pass and, in tho latter, 
to take in that for which there is no demand. 

(3) A study of tho canal discharges (Annexures III and IV) in March, April and May leads to a similar 
conclusion. During fivo years in March, neither tho Uppor Bari Doab Canal nor tho Western Jumna Canal, 
which can carry 6,700 and 0,430 cusec3, respectively, over ran on any one day moro than 0,000 cusecs and 
only on six and three da)'s, respectively, over 5,000 cusecs. Out of tho 150 days in the fivo Aprils, tiro Upper 
Bari Doab Canal only on six days ran over 0,000 cusecs and never full supply, wliilo tho Western Jumna Canal 
on no occasion took 0,000 cusecs and only on twenty-two days over 5,000 cusecs. Thon in the 155 May days, 
tho Western Jumna Canal on only two passed over 0,000 cusecs, while the Uppor Bari Doab Canal on twelve 
days took nearly (0,050 or over) full supply. The figures given above allow clearly that no expansion of the 
cotton area can be looked for by increasing the capacities of either the Uppor Bari Doab Canal or Western 
Jumna Canal. In March, the sowing month for American cotton, either thoro is not chough water to fill 
tho presont capacity of theso canals or when there is ample water after rain or freshets, the demand is slack 
and thoro would he no advantage in greater capacity. 

3433. (53) (b) Effect of enlargement of canals in area under wheat. — It is no doubt possible 
that for occasional short periods, towards the end of September perhaps, theso canals would benefit slightly 
by a greater capacity after on early cessation of tho monsoon, which might produco an intenso demand to 
mature kharif crops and to plough for the rabi. Sucli occasions are rare, and, if regard be iiad to financial 
considerations, -would not justify wholesale enlargement of theso canals, and in any- case would not directly 
affect areas sown under cotton, though, doubtless, thoy would slightly affect cithor the matured area of that 
or other kharif crops, or the rabi sown area. A proper economy of canal design indicates that capacities 
should bo based on normal not on rare and abnormal conditions of river supply. 

(2) It is sometimes urged that enormous extra nrcas of irrigation would result from larger canals. This 
is shown to ho a fallacy as regards tho three canals discussed in this ovidence. Did statistics show- that theso 
canals run for considerable periods up to their present capacities, tho contention would primd facie appear 
reasonable, hut statistics do not show this. 

(3) It may of course, be urged that the use of dams to conserve tho monsoon supply would ho helpful. 
As to this we have in hand an important project for a dam on tho Sutloj, forty miles above Rupr.r. That 
project may cost nine or tea crores and if carried out at the same timo as other big projects, such ns tho 
Sutloj valley, estimated to c^st over nine crores and Thai Projects will cause great difficulties as to finance, 
labour and establishment, and subsequently as to colonisation. Later on the question of a dam up the Ravi 
will doubtless he revived, and possibly one on tho Jumna too. 

343 f. (54) (a) Enlargement in duty of water by remodelling of outlets. — Equalisation of distribution 
would not necessarily produce an increaso of irrigation, least of all whore the intensity of irriga- 
tion is low. Probably the best duty can lie-obtained on an outlet, which irrigates a good intensity, say 
somewhere about eighty or ninety per cent, of its land. If, therefore, equalisation on any channel means 
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tho reduction of many outlets from an intensity of say 120 per cent, and tho increase of many others from an 
inlonsity of say forty per cent, to antf.ll round eighty per cent, or ninety per cent, intensity, an appreciable 
inoreaso of irrigation may be looked for. 

3435. (54) (b) Utilization of modules. — Modules would be helpful both ns steadying the discharging 
capacity of tho upper outlets and as ensuring a more reliablo discharge at the tail. They would remove tho 
powor of the irrigators on tho upper reachos of benefiting themselves by heavy silt clearance at times of keen 
demand at tho expense of the other irrigators lower down. 

3436. (55) (b) Fluctuations in river suppiles and their effects. — Numerous rise and fall diagrams 
' are printed in tho Punjab Irrigation Department Blue Book (‘ Statistics of Irrigation, Water Distribution, 

etc.’) and a reference to these is invited. It may, however, be said that the Punjab rivers are snow fed and 
that in spring onco tho snow begins to melt, tho rise is fairly rapid. In the autumn the decrease is not quite 
so rapid but, in that season, September freshets obscure the date from which a gradual fall in the river should 
be considered as beginning. 

„ (2) Tho cultivators naturally base their agricultural operations on tho water condition prevailing or in 

.thoir experience likely to prevail ; for instance, on tho inundation canals, there is practically no sugarcane 
and not a great deal of cottonM Or again on the Western Jumna in 1016, though the prices of cotton were 
very high, tho cotton area was small solely beeauso the river roso abnormallj' late that year. In 1915, cotton 
area was low not because of supply, which was ample in spring, but on account of an anticipation of low prices. 
But, whatever the state of the river or rainfall, it may bo said that tho Punjabi will put down as much wheat 
as he can after allowing sufficient fodder crops for his cattle. 

3437. (56) (a) Utilization of wells for irrigation of cotton in canal areas. — The tracts which get 
irrigation only in tho summer months are made up of the khnd ir tracts served by inundation canals or 
of lands with high Bpring level and favourable rainfall, served by kharif channels of perennial canals. Well 
irrigation of any land is, of course, possible as long as tho spring level is not too low, say not more than forty 
feet. The woll irrigation of tho tracts specified above would therefore be quite feasible but the pcoplo generally 
disliko tho continued labour for themselves and cattle involved in an extensivo system of well irrigation, 
while tho great disparity in cost between well and canal irrigation is against the former. It lias been calcu- 
lated that the well irrigation of an acre in kharif costs about four times as much as canal irrigation for a 
thirty feet, lift. It may be doubted, too, whether enough cattle arc available, while a large influx of cattlo 
would to some degree alter tho areas of fodder crops, etc. 

343S. (56) (b) Extension of irrigation under wells in canal areas.— It is on the inundation canal, 
that tho uso'of water for sowing and maturing cotton would bo most advantageous and for some of these 
the following figures linvo been abstracted from the Gazetteers and Settlement Reports, though it iB not 
quite certain whether pukka wells only aro included : — 




Culturablo commanded area. 

(i) In tho Dipalpur and Pakpattan tahsils of tho Upper 
Sutlej Canal. 

Thcro is ono well to about 55 acres. 

(ii) In tho Mailsi and Lodhran tahsils of tho Lower Sutloj 
Canal. 

if tt 80 ,, 

(iff) In tho Muzaffargarh district .... 

a a „ 

(iv) In tho Dorn Ghazi IChan district .... 

• « 

„ „ no „ 


Annoxuro V gives some information about wells on tho Western Jumna, Upper Bari Doab and Sirhind Canals. 

(2) To extond well irrigation is a difficult task when canal water is sold as cheap as now and when most 
of tho people aro content with a modest competence. None the less to preserve tho hardiness of tho Punjabi, 
to givo him security in abnormal years and to secure to him and Government the full benefits of irrigation 
in such years, well irrigation should be encouraged quite apart from its relation to tho important question of 
watorlogging and from its educative influenco as regards econonjical use of water. 

3430. (56) (o) Tube wells. — Tube wells would bo useful in this connexion, but if only worked, as 
suggested in tho question, at beginning and end of crop they would not bo earning a return on their cost 
all tho time. It is, -however, unlikely that any but enterprising men of substance — and there are com- 
paratively few such — will put down tubo wells and if any considerable extension of the cotton area takes 
place by tho greater use of wells at certain critical seasons, tho weljs will probably bo tho ordinary masonry 
wells. But such an increase presupposes greater energy and industry on the part of tho people, and no 
practical moans of securing theso hovo been suggested. 

3440.(56) (d) and (o) Construction of weirs versus construction of wells. — Weirs without doubt 
will rctluco tho need of wells. * They will bo especially helpful to cotton beeauso they will enable all 
tho water in tho rivers to bo utilized, when tho rivers aro low in spring and autumn none of which can be 
used without weirs. Dn tho Sutloj wo have threo weirs estimated or under estimated— one below Phillour, 
one below Gandasingliwala e,nd another near Jauilcra and on tho Clienab another below its junction with 
tho Jliolum. Tho object of those is to givo grcator control of the livers — especially when low. These weirs 
will doubtless have tho effect of largely increasing tho cotton on the inundation canals, which will ecase to 
be such and of irrigating lands not hitherto irrigated, much of which will grow cotton. But it is not 
dosirablo entirely to throw out of uso all wells — on tho contrary it is right to be able to supplement canal 
supplies in bad years at tho critical timo. 

(2) It is scarcely possible to mako e.ny useful comparison botween tho cost of improving canals to obviate 
the uso of wells and tho cost of safeguarding irrigation by constructing tho requisite number of wells. Take 
for instanco tho Sutloj Valley project, which includes two weirs and is designed to irrigate about II millions 
old irrigation and' about tho samo area of new irrigation at a cost of yearly ten erores. Most of the new 
irrigation — and it is from now irrigation that such projects derive thoir financial stability — is on high dosert. 
ground where tho spring level may be ono hundred feet deep or more. Well irrigation of such tracts is 
impracticable, while os regards tho million and a half acres of existing irrigation, it may safely be said that 
tho provision of cattlo and willing labour to work a huge increase in wells would bo even moro difficult than 
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provision of the fumls to construct (lie same. None the less increased use of wolfs is worthy of oil ccnonroge- 
incut. A further examination of the mutter seems uncoiled for beenuFjj it has already tiecii accepted tliat 
tho right policy as regards the inundation canals is the provision of weirs, where practicable, r.nd projects to 

givo c fleet to this policy arc in Hand. _ . _ . _ . _ j 

3141. (53) Cropping and causes affecting it.— On tho Western Jumna end Upper Ban Doab Canals on a 
100 aero plot wo would find something as under : — 
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Upper Bari 
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Total 


100 

100 


(2) Miscellaneous on both canals would include chiefly barley, sarson, niatttr, vegetables and garden, 
moth, gwara, math, melons and toria on Upper Ba.i Doab Canal.' No proposals put forward would alter these 
percentages on those canals, but when weirs are built for tho present inundation canals, it may bo assumed 
that thero the class of crop will improve and cotton area awl outturn alike should greatly benefit, that crop 
replacing juar, chart', and the lighter crops. 

3442. (59) Practicability of lining canals. — I have seen somo lining of canals more or less of an 
experimental nature. On tho Upper Bari Doab Canal, Rs. 2S,000 wero spent on puddling with clay two miles 
of tho Lahore Branch, Its. 80,000 wero spent on a cement slurry lining of about two miles of the Main Branch 
Lower hut this was too thin and failed, and thero is a sanctioned estimate for Bs. 1,35,000 of which above 
half has been spent for a cement plaster lining half inch thick. 

(2) Thero may ho doubts ns to the" practicability of lining within reasonable time the main line of a canal, 
subject to infrequent closures, where the canal bed is below spring level, a condition which not unfrequcntly 
obtains. But, though tho advantages would not thero be so great, further down tho canals the practical 
difficulties of lining tend to become less, whilo in the enso of a new canal lining would generally present no 
practical difficulties as to execution. 

3443. (GO) Cost of lining canals. Bluo hooks show that tho Punjab Major Canals irrigated 

7,982,532 acres in 191 5-10, whilo tho capital outlay was 2,109-5 lakhs and tho return on capital expenditure 
was 10-9 per cent. Tho capital expenditure, therefore, per aero irrigated in that year was Its. 27. 

(2) Now take a canal with 120 foot bed width and say 138 feet wetted perimeter. In 5,000 feet length, 
tho wetted area would bo GO million square feet and allowing fen ousecs absorption per million there would 
, bo G-9 cusccs absorption, of which assume that lining would savo six cusccs. Six cusecs saved in tho upper 
roaches of a canal might irrigato 1,500 acres lower down, and tho cost of lining 13S' x 5,000' at 
Rs. 20 per 100 squaro foot would bo Rs. 1,38,000, or -=Rs- 92 per acre, which compares unfavourably 

with tho Rs. 27 arrived at previously. '• 

3444. (61) Enlargement and lining of canals. — It is scarcely possible to givo a general answer 
to these two questions and oven in any particular ease one would havo to know tho length of closures permis- 
sible and certain physical features such as spring levels, which if high might make the rapid execution of 
masonry works impossible. In tho past, canals, c.g., Upper Bari Doab Canal designed, it is believed, with 
about half its present capacity, havo been enlarged gradually, not * per salt urn.' 

3445. (G2) Effect of lining canals on seepage problems. — The effect would, of course, dopend on tho 
efficacy of tho lining, but it maj- ho doubted whether any result it would produce on seepage problems or 
subsoil water table, would materially alter cotton oreas. 

3440. (63) Effect of lining canals on supplies. The lining of eannls would, generally in the 

summer months, not appreciably improvo tho supply. Annoxurcs I and II of average monthly discharges 
in the summer show that these are far below the maximum carrying capacity of the canals andjf moro water 
wore wanted, then it could readily bo run. In tho winter months, howover, lining would improve the supply, 
because then wo cannot supplement any shortage by putting moro water in at tho head of tho canal. Taking 
tho example given in reply to question GO (paragraph 3443) and assuming that tho 1,500 acres arrived at 
will produco Rs. 0,000 revenue on tho Rs. 138,000 spent, wo would get a return for our monoy of about 41 
per cent. It may, howover, here bo noted, having regard to what has just been said about lining not improv- 
ing the summer supply, that 1,500 acres would bo rather much to allow for the six cusccs saved higher up, 
equivalent to perhaps five ousecs lower down, 200 acres rather than 300 acres por cusec might ho taken giving 
1,000 acres instead of 1,500 acres and 3 per cent, instead of 41 por cont. 

3447.(64) Suitability of water rates. — The pitch of water rates hitherto adopted seoms to havo 
influenced tho zamindar but little in his choice of crops. Tho rates aro generally too low to havo that effect 
and wore suitablo enough having regard to past conditions and tho natural course of taking up tho casior 
irrigation projects first. But now that only tho moro costly and difficult projects aro left, a rigid ndhoronce 
to past practice of low rates may make it increasingly difficult to justify theso projects on the lines hitherto 
laid down, oven though tho projects ho undoubtedly sound in themselves, and would greatly add to flic wealth 
of -tho country. Subject to tho remark, that water rates in this Province are generally low and that thoso 
on the Upper Bari Doab Canal unaltered for ever quarter of a century, despite great rises in tho price of 
produce, aro now under reconsideration, no criticism is offered as to tho numerous Schedules of Bates in force- 
The opinion is howover firmly held that no practicable change in tho water rates for cotton will appreciably 
affect tho area under tho crop. - . 

- ’ (For the oral evidence of this witness see page 101 below.) ~ 






Statement showing average monthly flow of Western Jumna Canal and average monthly area of each crop irrigated. 
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The area* of the crops are Uioso recorded month by month by the palwam. The nevr cotton areas shown in July anil subsequent montlis were probably sown “ barc.ni M 




























Annextjre II. 

Statement showing average monthly flow of Upper Bari Doab Canal and average monthly area of each crop irrigated. 



Tho arcM of the crops are thoso recorded month by raonht by tho patioari. Tho new' cotton areas shown in July and subsequent montiis were probably sown barani. 
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Annexure V. 

Statement showing number of wells, etc., on the Western Jumna, Sirkind, Upper Bari D.cb and Lower Jhelum 

GanaU. 


Cnlturablc 

area 


Annua! 

area 

Irrigated 



Mr. F. W. WOODS, Chief Engineer, Irrigation Works, Punjab. 

Examined at Lauoke, January 10th 1918. 

Written statement. 

A 7 I. — Irrigation. „ 

3148. (50) Experience. — I kayo thirty years’ experience of canal construction, irrigation, and irriga- 
tion assessment. 

3449. (51) Wheat versus cotton. — -It is difficult to say what cultivators prefor ; hut wheat is an easior 
crop to raise than cotton, and, on the wholo, is less liable to damage from insects, and other causes. It is 
also a food crop and provides' tho peasant cultivator with daily bread for liis own household ; whilst cotton 
has to bo sold through a middleman before its value can come into tho family purse. 

3450. (52) (a) Critical period in regard to water supply. — («) Tho critical periods for canal water 
supply for irrigation aro tho months of October, November, February and March. Also August. Increaso 
of area under cotton would probably require a corresponding reduction of area under wheat or (on'u, unless 
canals aro enlarged in capacity. 

3451. (52) (6) Watering of cotton. — American cotton requires first waterings ‘ in March, or boforo 
the Baisalihi festival which occurs in tho second week of April. Cotton receives a depth of four inches or fivo 
inches of water at each watering. It is assisted by monsoon rainfall, but the American variety consumes 
usually a total depth of 24 inches of water, and the deshi variety about eighteen inches. 

3402. (52) (c) Statistics. — These statistics aro recorded in tho annual publications of tho Irrigation 
Branch, Public AVorks Department, Punjab. Tho figures called for havo probably been furnished by other 
witnesses beforo tho Commission and need not be reported hero by me. 

3453. (53) (a) Possibility of expansion of area under cotton by enlargement of canals. — We havo no reliable 
statistics of tho flow of Punjab rivers in tho summer, but roughly I estimate tho normal flow of tho Chenab 
and Jhelum rivers to be as stated in my reply to question 55 (paragraph 3457) below. Tho existing full 
capacities of tho canals dependent on these rivers aro as follows : — 


Upper Chenab Canal 
Lower Chenab Canal 
Lower Jhelum Canal 
Upper Jhelum Canal 


11,700 cuscos. 

10,500 „ 

4.000 „ 

2.000 cusees (for irri- 

gation only). 


(2) From tho roply to question 55 (paragraph 3457) it may be soon that tho combined flow of tho Chenab 
and Jhelum Bivers amounts to from 34,000 to 37,000 cusees, on tho average, throughout March and October ; 

'whilst in April and September, it is over 80,000 cusees. Allowing a reasonable margin for possible error in 
discharge estimates of the rivers, wo could safely add 2,000 eusccs to tho capacity of tho Lower Jhelum Canal, 
and tho same to that of tho Lower Chenab Canal to enable these canals to take bettor advantage of the river 
flow in March anld October. 

(3) Tho Lower Jhelum Canal is at present being remodelled (he., being regraded and elevated and 
improved in design generally) without increaso of its capacity ; and this remodelling is estimated to cost 
about Bs. 25,00,000. It has been estimated that its capacity could be increased by 50 per cent, (hr., by 2,000 
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cusccs) nt a further cost of Rs. 15,00,000. Tho interest charges on this bum, lit five per cent, would amount 
to Its 75 000 per annum. This sum could he covered by an increase of 21,000 acres in tho annually irrigated 
area •' tlio average water rato boing Rs. 3-8-0 per acre. The average area irrigated by tho canal has been 
235 000 acres kharij and 505,000 acres rabi ; eo that an increase of ten per cent, in the Uutrif area, or of four 
per’eont. in tho rabi area would cover tho cost of enlarging the capacity of the canal by fifty per cent. (2,000 
ousccs). Similarly it might be shown that it would pay to increase tho capacity of the Lower Clienab Canal 
by 25 per cent. (2,500 cusecs). 

(•1) I am not sure that tho enlargement of these canals in capacity would necessarily increase the area 
of irrigated cotton ; since in tho past they hnvo not taken full advantage of tho ample supplies available in 
tho rivors during Mnroh and October. Thus, during the Irieiinium ending 1015-10, the discharges taken 
by tho Lower Chonab nnd Lower Jhelum Canals averaged as follows during the months of March an 1 October;— 






[ I.OWEll 1 

CllESAU. 

1 

Lowin’. Jiiiu.tr>:. 





| March. 

October. 

March. ! 

October. 

1913- 14 . 

1914- 15 . 

1915- 10 . 

. 

• 

. 

m 

mESSSM 

* 3,530 ; 
3,381 
3,571 ; 

HmM 




Averages 

7,731 

9,4 10 

3,400 [ 

1 

3,003 


(5) The full capacity of tho Lower Clienab Canal being 10,590 cusecs, and that of tho Lower Jhelum 
•1,000, it can bo seen that in tho month of March, at least, they have not, in tho past, taken sufficient advantage 
of tho supplies available in tho rivers. I feel sure however that tho cost of the increaM) of the capacity of 
each of those canals by 2,000 ounces in each ease would be leeoupcd by nn increase of irrigator! area either 
of kharij or of rabi. It is by no means certain that the cultivators would increase their area under cotton 
rather than under wheat, though of course they i night do so. 

3151. (64) (a) Improvement in duty of water by remodelling ol outlets. — Equalizing tho distribution 
of the supply of canal water between tho upper and lower reaches, respectively, of distributaries, is 
not likely to improve appreciably tho “ duty ” of the unit of water supply. Each equalization is necessary 
from considerations of equity towards tho irrigating public in general ; but improved duty cannot, in theory, 
be expected therefrom. Ceteris paribus, tho best duty should ho obtained by delivering flic canal supply on 
tho nearest fields, and the worst by carrying it on to the greatest distance from tho head of the distributary. 
But if it bo argued that to deliver an abundance of it at tho nearest points is likely to lead to wasteful con- 
sumption there, it must also bo conceded that a scantiness of it at more distant places will lead to greater 
economy of consumption in those places. Hence the net result, in theory, must he the same from tho point 
of view of tho argument suggested. 

3455. (54) (b) Utilization of of modules. Modules if efficient would servo to equalize the distribu- 

tion of supply by preventing outlets in the upper reaches of distributaries where tho water levels are relatively 
highest, and where thoy havo a tendency to riso above design by reason of silt deposits in tho channel, from 
drawing off an excessive share of supply through tho oxcessivo head of water pressure on them. 

3-15G. (64) (c) Effect of remodelling of-outletson irrigated area. — Equalization of distribution will and 
incrcaso tho irrigahlo area. 

3457. (55) Fluctuations in river supplies nud their effects.— Wo do not possess reliahlo statistic of the 
volume of flow in Punjab rivors during tho summer, but tho 'figures subjoined give approximately the 
averago daily disclmrgo of tho Clienab nnd Jhelum rivers, month by month, on the avorngo of the quinquen- 
nium omliug 1915-10 : — 


Month. ' 

River.. 

. 

. Combined 
Chonab and 
Jhelum. 

Chonab. 

Jliolum. 

January ........... 

February . . . . ' . ... . | ’ 

March . ! ! ! 

April 

May || 

Juno 

July . . . | | |*|' |*| | | 

August • | | 

Soptombor ... 

October .... ... I 

Novombor . -...*« 1 I I 

Docombor . . . | | . | |- | 

10,000 

11,000 

10,000 

41.000 
00,000 

05.000 

41.000 

18.000 
10,000 

8,000 

11,000 
• 12,000 
18,000 

45.000 

70.000 

09.000 

42.000 

19.000 

13.000 

10.000 

21,000 

23.000 

34.000 

80.000 

130.000 

134.000 
83,000’ 

37.000 

23.000 

18.000 


io flow is at a minimum in Docombor but rises gradually through January, February, and so on (ill it reaches 
a maximum m Juno ; after which it diminishes rogularly from August to Docombor. This is on tho supposi- 
lon iat wo iguoro high floods, which nro of short duration. Tho flow hi Docombor is Hourly equal to that 
o ununry ; that of Fohruary and November aro about tho a woo. ' Tho March and October How arc about 
cqua o eaoli other, as also that of April and Soptombor, whilst tho flow is fairly tho sumo from May to August 
inclusive. See also my roply to question 53 (paragraph 3 153) above. 

’ u • ( 5 “) (a) Utilization of wells for irrigation of cotton iu canal areas. — In cases in which cuiials 
^ ^ c trugntion during tho summer mouths only, it would ho possiblo for tho sowings and 

wn erings of cotton to bo carried at by irrigation from wolls if the wells were sufficiently numerous. But 
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an ordinary troll, worked with liullock power and Persian wheel, could not give final waterings to more than 
about twenty acres of cotton. Maturing of cotton irrigation could bo done anywhere in riverain lands where 
the spring lovol is not moro than 25 feot below ground surface. 

3459. (56) (b) I linvo endeavoured to obtain statistical information on this point, but have not obtained 
it yet. In tho rivorain tracts of the Jliolum rivor in the Shahpur District, there appears to bo, on the wliolo 
about one well to ovory 25 acres of land, but tho wolls aro clustered together moro closely along tho river 
margin than at somo distanco (oven two or three miles only) from it. 

34G0. (56) (c) Tube wells. — I have little personal oxpcricnco of the working of tube-wells, but I doubt 
whether thoy would work woll without expert supervision in rural areas. 

3461. (56) (d) and (e) Construction of weirs versus construction of wells. — If by this question bo meant 
tho linking on of inundation canals to tho perennial canal system, I am not in favour of it ; nor am I in 
favour of discouraging irrigation from wolls. 

3462. (57) Effect of enlargement of canals on revenue. — If the capacity of the Lower Jhclum 
Canal were increased by 2,000 eusees, i.e., from its present capacity of 4,000 eusecs to ono of 6,000 
cusees, it could irrigato with that oxtra supply, at tho rate of four acres per cusee per diem, flowing for forty 
days (1st March to 10th April) 320,000 acres. I do not for a moment suggest however that any such result 
would follow from such an increaso in tho capacity of this canal. Tho oxtra water supply might bo available, 
but it docs not follow that the cultivators would avail themselves of it for tho irrigation of cotton or of any 
other crop. It would not bo safo to rely on paper estimates of tho addition to gross rovenuc obtainable from 
an increaso of capacity of tho Canal. I would not say moro than that tho revenuo derivable from tho opera- 
tion' would probably fully justify tho expenditure involved. 

34G3. (58) Cropping and causes affecting it. — Tho cropping on a holding of 100 acres is roughly 
as follows. Wheat 40 ; cotton 20 ; toria 20 ; juar-chari 12 ; makki-bajra 4 ; miscellaneous 4. Tho millets 
aro grown from agricultural necessity, for tho feed of oxen. Toria pays tho kliarij rents. Increaso of cotton 
area might have tho ollcot of reducing wheat area through labour difficulties, even if tho canals wero enlarged, 
in tho absence of labour-saving machinery. 

3404. (59) Practicability of lining canals. — I do not regard tho waterproofing lining of Punjab Canals 
as being cither practicable or necessary. 

3405. (GO) Cost of lining canals. — To lino tho Main Lino of tho Lowor Chenab Canal and its .Upper 
Jliang and Upper Gugcra Branches with clay puddle would cost at least 11s. 70,00,000. To lino it with cement 
plaster ono inch thick would cost over Rs. 2,53,00,000. And engineering estimates of this sort aro easily 
exceeded by actual expenditure in practice. Tlio total capital expenditure on tho Lower Chenab Canal 
down to end of 1915-16 was for “ Works ” about Rs. 2,52,00,000. 

3406. (61) Enlargement and lining of canals.— Tho lining of a canal with waterproof material 
might interforo with its subsequent enlargement, if the enlargement involved increase of depth ; otherwise 
it would affeot only tho lining of the sides of tho channel. Enlargement of a flowing canal could best bo dono 
by steam navvies working on the sides of tho canal along a lino of rails laid on tho banks. 

3407. (62) Effect of lining canals on seepage problems. Tho lining, if effective, would reduce tho 

percolation from tho canal, and retard if not prevent tho rise of the sub-soil water table. But it would 
always bo a matter of doubt whether any given kind of lining would bo effective ; it -would dopend so much 
on quality of material, workmanship, otc. And its efficiency could not bo practically tested till after great 
expenditure hqd been incurred. And oven if effective it would bo quite as likely to bo harmful, as otherwise. 
Tho rise of tho sub-soil water tablo is not per sc objectionablo ; whilst a low sub-soil water-table is objcction- 
ablo. Stagnation, alone, of sub-soil wator is objectionable, and that can bo prevented by drainage. 

3468. (63) Effect of lining canals on supplies. — The waterproof lining of tho Main Line of the Lower 
Chenab Canal and of its Upper Jliang and tipper Gugcra Branches would add about eight por cent to tho 
discliargo of tho canal in oither summer or winter season. Tho oxpondituro involved would not bo 
j ustified by tho saving of water effected nor by other consideration. 


Mr , W. F. Holms and Mr. P. W. Woods called and examined. 

34G9. (President.) Mr. Woods . — My charge consists of all canals lying to tho North West of tho Ravi 
as well as tho Lower Bari Doab Canal on tho South and East sido of that river. Tho canals on tho South- 
East of tho Ravi aro under Jlr. Holms, who also has ehargo of tho Dcrajat Circle. 

3470. Mr. Holms.— As regards tho Sutlej Valley project, it will give now perennial irrigation to the 
north west corner of Bikaner, to parts of Bahawalpur State and tho Nili Bar in British territory and at tho 
samo time irrigate tho laud now served by tho Sutloj Inundation and Bahawalpur Chonab Inundation Canals. 
Tho project provides for two woirs, ono noar Fcrozoporo and tho other about 120 miles further down tho river. 
It is still under tho consideration of the Government of Lidia. I fancy that it’ is hold up for political reasons. 
As to tho provision for woirs for irrigation in the Montgomery and Multan districts, 1 would mention that 
included in my various projects is provision for four weirs, threo on tho Sutloj and ono on the Chenab -just 
below its junction with tho Jhclum. Of these, two weirs aro included in tho Sutloj Valley project, a third 
weir further up tho rivor is part of tho Bhakra Dam scheme .which is under preparation and is a very big 
canal project. The fourth voir is on tho Chonab and forms part of tho Haveli project which has come back 
from tho Government of India for rovision. 

3471. As regards the prospoots of American cotton is the Eastern Punjab tract, there is a fair area or 
deshi cotton under the Western Jumna Canal. Tho Sirliind Canal tract is very unsuitable for cotton and 
only a very small percentage of tho area under it is cultivated with that crop. In tho middle Punjab, there 
is a fairly large area of cotton under tho Upper Bari Doab Canal and thero is no possibility of extension. Tho 
intensity of irrigation in this tract is very high probably from seventy to eighty per cent, ovor tho wholo 
tract. Cotton is not always securo in the Eastern Punjab as was mado clear by this year’s experience. Wo 
had a very unseasonable and heavy doumpour on tho 25th and 26th October following heavy rain towards 
tho end of September. Tho result was that tho outturn of cotton was very poor and vory big'remissions 
had to bo given. Tho Eastern Punjab is sorvcd'by tho Weslorn Jumna Canal, and tho Jumna is not typical 
of tho Punjab rivers. It is not eo much snow-fed as tho others and in consequence it rises six weeks to two 
months lator. Tho moio northern rivets rise by tho 1st week of April. Water is therefore very short in 
the Western Jumna Canal tract in tho early part oi tho kharif seasons which makes tho cotton crop rather 
precarious. It would certainly bo a good thing if tho Agricultural Department could find somo now variety 
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of cotton or other new crop adapted to the conditions whicliprevail. That especially applies to tho Sirhind 
Canal. In that case there is plenty of water in the Bar if and plenty of land but tho peoplo aro not very 

energetic. ^ ^ ^ y . QW oxpfcssed p, t5ie i ftSt paragraph of my -written evidoncc, (paragraph 3447) I would 
explain what was in my mind was that, naturally enough, tho first projects to bo taken up in any provinco aro 
' the easiest. Tho land irrigated is probably tho land near to tho source of supply and the other conditions 
aro favourable. Naturally, in the course of events, tho more difficult and expensive projects tend to come 
later. Tho samo water rates wdiioh might bo suffioiont in tho case of tho earlier projects to put them on a 
sound financial basis and to enable them to bo readily classified ns productive works, under the definition laid 
doan by Government, would not nocessarily be sufficient in tho case of tho more difficult projects and it is 
very often on the financial prospects that tho sanction for a big project is readily accepted or considerably 
dolaye.l. Apart from that, highor water rates facilitate the working out of tho designs vory much, as ono is 
not hampered by an excessive regard to cost. Tho project I had in mind was tho Bhakra Dam project 
that wo are now taking up. Tho older canals with weirs aro comparatively easy in design and construction ; 
all of them aro served by simple woirs and tho canal gets straight on to tho land irrigated and may begin to 
irrigxto within ton or twenty miles of the weir. In tho Bhakra Dam project, instead of having a simplo 
weir, wo will have a dam in low foothills ovor 300 feet high. Tho wator will liavo to travel over a hundred 
miles, before it oven begins to irrigate. So obviously tho conditions aro much less favourable. 

3473. Mr. Woods. — As to tho area likely to eomo under cotton if tho Sind Sagar project comes into 
existenoe, the project has not beon worked out yet. Tho annual irrigable area will probably bo about a million 
and a half acres. Out of that, porhaps half a million acres would bo irrigated in tho Barif season, of which 
wo might except from 100,000 to 200,000 acres of cotton. The project has not aotually reached tho Cliiof 
Engineer yet. 

3474. Mr. Holms. — The Havoli project merely affects tho inundation canals in tho Multan and Jhang 
districts'. As to tlig area that might come under cotton in tho tract commanded by it, it is proposed to bring 
under new irrigation about 370,000 acres of which presumably about half would be rabi and half Barif, and 

40.000 acres might bo cotton. In proparing a project, wo estimate tho area that will come under Barif and 
under rabi respectively. We do not estimate the various crops in dotail, i. c. , wo should not cstimnto tho 
possible area that would eomo undor cotton. In the caso of the Havcli project, it will irrigate about 60 per 
cent, of tho total area as against 47 at present. Thcso figures liavo been worked out not with reference to 
waterlogging but with reference to tho supply of water available. Tho supply available throughout the 
Barif is not unlimited. I fancy that, in fixing tho percentage I havo mentioned, the aim was to get an all 
round increase suitablo to the conditions within reasonable limits. Water logging is a local problem rather 
than a general ono in the Punjab. It is more marked in certain localities. 

3475. (Mr. Roberts.) Tho Havoli project will take up the wholo area irrigated by tho Sidhnai Canal which 
now grows deshi cotton. The wholo of tho area under tho Sidhnai which was formorly irrigated by water 
from the Ravi will be irrigated by combined water from the Jlielum and tho Chcnab. It is hoped to improve 
conditions on the Sidhnai and all this traot should bo suitable for American cotton ns far as water supply is 
concerned. Tho total area under irrigation would be nearly seven lnkliB pf which 3'7 lakhs would bo now 
irrigation. In 1015-16, the Sidhnai matured 223,000 acres out of 270,000 acres annual irrigation ; of which 

22.000 acros of cotton was matured which is ten per oont. It could do a larger percentage of cotton with 
a moro assured supply of water early in tho season. Tho Upper and tho Lower Sutlej Canals, with tho other 
inundation canals in tho Dorajat Circle, matured in 1915-16 1,200,000 acres of irrigation. The cotton area 
matured was only 54,000 acres which is four and a half per cent, of the matured area. But thcso inundation 
canals are very unsuitable for cotton even for deshi cotton, ns thoy open so late. Cotton on tho Sidhnai 
wont dpwn very badly in 1916-17. Tho cotton area must bo small as long ns tho inundation canals con- 
tinue to open late. The percentage of thearea undor cotton on tho Sidhnai is generally about ten but if the 
river is favourable may riso to. fifteen. The Sidhnai is not on inundation canal strictly speaking. 
Inundation canals are canals which entirely depend on tho natural riso of tho river. The Sidhnai has a 
dam. There has been somo good Amorican cotton on the Sidhnai. Tho Sidhnai under new conditions 
might easily work up to twenty per cent of cotton, 

3476. There ore projects for three weirs which would help inundation canals. Of theso three, one is 
included in the Havoli project with which we have already dealt. Tho Sutlej Valley project includes provi- 
sion for two weirs, one weir at Ganda Singliwala about four miles from Forozeporo and the other about 12 
miles further down tho river near the railway station of Jamlora. The total new irrigation undor tho project 
is estimated at 161 lakhs of acres, i.e., roughly about a million and a half acres. Of tho 161 lakhs of acres, 
11 '7 lakhs will be now perennial and the remainder irrigation will bo new irrigation in tho Uiadir, 
which may or may not bo suitablo for cotton. No estimate has been made of tho areas undor tho different' 
crops classified into Barif and rabi except to tho extent that tho rates of nscssmont on which wo base all 
these projects havo to go to the Financial Commissioner and tho Revenue authorities for consideration and 
determination and when thoy givo us tho ratos we can apply thorn to tho projects. Tho rates aro fixed by 
tho Financial Commissioner. In fixing tho ratos, the Financial Commissioner is no doubt guided in a general 
way by the probabilities of tho various crops that aro likely to bo grown but all wo aro told is that we may 
base our financial returns on certain rates per aero irrigated. As to tho crops that aro to be grown, I do not 
think that the Financial Commissioner can do moro than say that on such and such soil only certain crop 
would be likely to be grown. Ho could only give on answer in vory general terms. 

3477. Mr. Woods. — -We go morely on Barif and rabi. We know the duties for Barif and rabi but 

not thoso for a particular crop. Our rates aro not uniform for all crops. Tho point which interests tho 
Committee is tho possible area under contemplation for American cotton, but we have not in the past designed 
our canals for tho irrigation of particular crops. We merely havo figures which show that with givon volumes 
of wator such and such areas will bo irrigated in tho lcliarif and rabi seasons respectively. You may calculate 
that a certain percentage of the Barif area will be under cotton, and thus arrivo at tho results you aim at. 
If tho Agricultural Department can estimate the percentage of tho Barif area which will bo under cotton, it 
will know also tho cotton area. . , 

m, ,-^ r " Holms. — Tho Bhakra Dam project contemplates a million and a half acros of now irrigation. 

Iho irrigation under this projeat will bo in tho South Eastorn Punjab. 

3479. (Mr. Ashton.) Mr. Woods. — Thero is a lot of water available in tho Punjab rivors except tho 
Jumna in April and May for tho extension of kharij cultivation. Tho demand in Apiil and May is not up to 
tho full capacity of tho oauals. In April especially, the demand is slack and from our point of viow, i.e., that 


MINUTES OF EVIDENCE. 


103 


Punjab .] 


Mr. lira Mowaiiid Hussain. 


[Continued. 


of running tho canal efficiently, it would bo better to hare a koenor demand. It would mean so much moro 
rovonuo ooming into our pockets. Just at present cotton is doing better than wheat and it is likely that 
tho cultivators will go in for ootton, at any rato for tho next fow years, on account of the present high prices. 
As for os wo aro concerned, wo should be glad to havo a bettor supply running in the canals in April, May 
and June. Wo have got tho establishment to deal with it. 

3400. (Mr. Iloherls.) Mr. Woods. — In regard to tho Lower Jlielum Canal, I proposed some years ago 
to increase tho kharif capaoity of the canal for wliioh there is ample water available from April to Octohor 
I am not in a position to predict whether this increase of capacity would result in an increase under cotton. 
Thcro may be an increaso under cotton : it is quite likely, but ono cannot confidently predict that result. 
It would dopond largoly on tho zamindar who is actuated by oconomic considerations and is affected by ques- 
tions of prico. Ho might profor to go in for sugarcane or for rice. Tho proposed increase of capacity would 
enable us to distribute the rabi supplies moro efficiently in-connection with tho Triple Canal systom. It would 
faoilitiato the distribution of supply and bring this canal more in line with others in the time ratio of rotational 
flow, supposing that none of tho present rabi supply is taken away from the Lower Jlielum. 

3481. I do not think that tliero is any danger of the percentage of tho culturable commanded area irri- 
gated annually becoming too high. At prosent it is from 75 per cent, to cent per cent, per annum. I do 
not think there would bo any harm in cont. per oont. irrigation per annum including dofasli. Many distri- 
butaries actually do at present irrigate over 100 per cent, of their culturable area annually. The percentage 
in the case of overy orchard and garden goes Up to 200. So far as m 3 ’ experience goes, I do not think that 
there is much danger from tho soil point of view, from oxcessivc cropping. But I am not an expert on that. 
If it does not do harm to orchards and gardons, I do not understand why it should do harm to other 
crops. Of course tho quostion of manuro has to bo considered. If you crop heavily, 3 ’ou will have to put 
on moro manuro. If you havo a high intensity, you will bo forced to grow short season leguminous crops. 

3482. (Mr. Henderson.) I do not think .that there is anything in tho idea that futuro projects in tho 
Punjab will affect the water supply available in Sind. Tho amount wo might take from the summer flow of 
the rivers would ho comparatively insignificant in comparison with tho summer flow of tho Indus river 
whoro it enters Sind. I do not think tho winter flow would bo affected after a certain spaco of timo because 
ns our canals dovclop and tho subsoil water table fills up, tlioro will bo porcolation going back into tho river. 
Tho Sukkur Barrage would not affect us in any way. 


Mr. MIR MOWAHID HUSSAIN, Deputy Collector, Lower Chenab Canal, Lyallpur. 

Examined at Lyalli-uii, January 12tii 1918. '■ 

Written statement. 

(Translation.) 

L — Aouicur/ruRAL Experience. 

(a) “ Deshi ’’ short staple cotton. 

3483. (1) Experience. — I havo been stationed at Lahore, Amritsar, Patiala, Nablia and Faridkot 
States, Fcrozcporo, Dera Ghazi Khan, Multan and Lyallpur on Government duty and as I havo somo interest 
in Montgomery district and Bijnor district in tho UnitedProvinces, I could find occasion to talk with great 
interest to cultivators on cultivation and marked carefully the way in whioh they cultivated. It is a long 
time sinco I left the above-mentioned districts and therefore I cannot claim to bo in a position to discuss tho 
methods of their cultivation. Howovcr, as I have been in tho Lyallpur district for the last five years and 
although I could not find occasion to mako experiments on any plot personally, I have gathered some informa- 
tion by questioning tho cultivators whilst out on tour in view of which I give tho following answers. 

3484. (2) Varieties. — -With tho exception of tho Lyallpur district all tho other districts grow deshi 
hapas, i.e., red-flowored ( ratar ), yellow-flowered and white-flowered (lillar). The latter has a broader leaf 
than the first and scconl varieties and is more segmented. It has also a longer staple, and is distinguished 
1 ) 3 - its short and spreading plant. Of these varieties, the lillar hapas which contains onc-third cotton and 
two-thirds seed, has been considered most desirable. Narma — probably a foreign hapas — lias also been found 
to grow in small quantity in tho Lyallpur and Multan districts. In tho Lj-allpur district, attention has been 
paid to tho encouragomoat of tho cultivation of American hapas for tho last two 3 -ears. 

3485. (3) Size 0 ! holdings. — The averago size of tho holding under hapas, except in tho new colonies, 
cannot bo estimated. Every cultivator according to tho scale of his holding prepares a certain portion of 
his land for tho cultivation of cotton. In tho now colonies, tho average size of the holding can be reckoned 
as ono square. In tho old colonies, one plough is held to cultivate twenty acres which can bo called a holding- 
In every old holding, three killas of land per holding is put under cotton cultivation. In Montgomery and 
Multan districts, tho land is being served by inundation canals, which can supply sufficient water for cotton 
cultivation. Tho average holding cannot correctly bo estimated in these districts, but in view of the faot 
that tho hapas is considered a profitable crop it may be estimated ns five or six killas. 

348G. (4) Yields and profits. — Tho averago outturn of deshi hapas in the Montgomery and Multan 
districts is from seven to eight maunds per acre and ovon moro, if tho season is favourable, while that of 
Lyallpur district is found to ho five maunds, but for tho last two years it has yielded only two maundson 
account of tho unfavourable olimatic conditions. 

3487. (5) Rotations and manures. — Tho land for ootton oultivntiou is prepared by ploughing 
ropeatedly threo or four times, and no manuro is applied. The general rotations followed are wheat, cotton, 
and toria. Tho rotten roots and remains of tho former crop net as a manure to somo oxtont. If the rainfall 
does not oxcccd tho normal, tho crop sown after wheat gives good results otherwise the ono after toria. 

3488. (G) Comparative returns. — 'As tho cultivation and tho pioking of both short and long staple 
cotton are dono mixed togother, no soparato accuralo estimato of outturn can be made for tho different varieties 
but it has boon observed that tho outturn of cotton from Uttar is one-third or a socr or two moro, and of seed 
two-thirds or a seer or two less and that tho other varieties yiold a seer or two less than even tlio one-third. 

3489. (7) Conditions affeoting increase in area. — Tho oultivators usually decrease or increaso tho area 
under cotton according to thoir profit or loss, When tho produce in a certain year is less on account 
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of Bomo earthly or heavonly calamity or the price goes down, the cultivation in tho following year is decreased 
hut it is not based on any principle. It the prices are fairly fixed and tho domand increases, thoro is a possi- 
bility of an increase in tho area nndor cotton by ono-fonrth or one-half of the prosont crop. 

3400 (8) Use 3 of seed and seed selection. — The seed is used as fodder for milch cattlo, because it 
adds fat to their milk. The cultivators specially select big, healthy and bluish seed for sowing purposes 
and particularly prefer to have hand ginned seed, for tho edges of such seod are not destroyed and somo cotton 

' is also loft on it, which enables it to germinate properly. 

3491. (9) General economic conditions. — No other improvement except that weeding should be dono 
by ploughs, a practice already adopted by somo cultivators, can bo suggested. If tho good and healthy 
seed from tho first or second pickings were selected for sowing, thero would, I think, bo some saving in tho 
pickings, for, if the seed of one and the same picking, instead of the different pickings, is sown, its plant will 
require one or two pickings only and not several. • 

(b) “ Deshi ” long staple cotton. 

3492. (15) Conditions affecting increase in area.— 1 The increaso in the area under deshi cotton in competi- 
tion with food crops is an impossibility. It requires more lobour, more expenditure and it hns also proved 
fruitless to grow anything but fodder crop in the area after kapas. The cultivation of kapas can be incro- 
sed, if its price should rise so very high as to cover the expected profits of both the rabi and JJiart'f. 

3493. (1G) Suitability of existing varieties. — As tho produce of tho old yellow deshi kapas has very 
much decreased for the last few years, the cultivators are tending towards tho cultivation of the American 
or tillar kapas. Their liking for the American is so keen that it is easy, with a littlo effort, to replace tho 
yellow kapas by the American in the Lycllpur colony. 

3494. (17) Prevention of mixing of different varieties. — Tho seed of tho long and short staple cotton 
can bo separated only in tho field. It is difficult to do so in the factory. The easiest way to do this would 
bo to tempt the pickers by offering a higher proportion of long staple cotton as compensation for their 
labour. 

(c) Exotic cotton. 

3495. (28) Importation of seed. — If a good seed of long staplo cotton be imported, even at a price higher 
by one-fourth, from America or Egypt, instead of selecting it in this country, the cultivators might - pre c s 
to have that. The cultivators grow American or narma simply for getting higher priceB, otherwise its picking 
is more difficult than deshi and the second picking unlike the first is to be separated from tho boll and thus 
takes more time in gathering. Deshi can be ginned and spun easily, but this is not the case with the foreign 
l.apas, because the machines and implements of this country cannot deal with its fine and subtle fibres. 

VI.— Irrigation. 

3490. (51) Wheat versus cotton. — Wheat cultivation is preferred to cotton becauso (1), there are 
greater facilities for sowing, ploughing, weeding, etc., (2) there is less anxiety in regard to watering, (3) the 
and for its cultivation becomes easily cultivable, (4) it is in great demand for personnl consumption, (5) it 
requires little space for storago and (0) it is easily guarded in the field as woll as in tho house'. None of the 
above mentioned facilities is found in cotton but quite otherwise. Loss in tlfo field, strict supervision at 
tho time of picking, want of spacious accommodation for its storago in tho house, fear of insects, rats, damp 
alteration in rates, boll-worm, storm, excess of rain and continuous fear during the rainy season aro all serious 
anxieties that harass tho poor cultivator ; for instance the produce of this year in spite of plenty of rain and 
irrigation has been reduced to less than one-half of the previous years’, whereas wheat is not liable to such 
losses. 

3497. (52) (a) Critical period in regard to water supply. — The critical period in regard to tho water- 
supply is tho beginning of April and the end of September. The end of September and the beginning 
of October are dangerous days on tho pukka canals. The crop sown late, on account of the inability to get 
water in April, produces a less number of bolls, because it also gots less water in September and October. 

3498. (52) (b) Watering oE cotton. — At the beginning of the cultivation of deshi cotton, tho first 
watering is given after one and a half to two months because so long as tho plant is not sufficiently strong 
it is thought objectionable to water it. Afterwards one watering per month is given up to tho end of October. 
On tho inundation canals, watering is stopped in September because the supply of tho canal itself is stopped. 
Deshi cotton requires four waterings and American five in all. 

3499. '(53) (a) Possibility of expansion of area under cotton by enlargement of canals. — The inoreaso in 
the supply and the expansion of tho canals are not sufficient to encourage tho cultivation of cotton unless 
tho cultivators havo some special temptation. 

3500. (54). Improvement in duty of water by remodelling of outlets. — Tho equalisation of the distribu- 
tion of the water-supply between the upper and the lower outlets on the distributaries or tho 
fixing of appropriate modules will undoubtedly increase the total irrigation by one-fourth but oven in that 
caso there is certainty of tho extension of wheat area, as can be seen from tho fact that, if the cultivator got, 
more water in kharif, ho, according to his own principle, ordinarily sows sugarcane, cotton, maize and foddor 
but would not increaso tho area under cotton. Tho only solution of the problem for tho encouragement of 
tho cultivation of cotton lios in the direction of facilitating tho cultivators to obtain good seed and good rates ; 
becauso they act only on the principle that they would increase tho area under cotton when thoy could see 
tho profit fotched by the last year’s crop. Howover, if the outlets were enlarged, a liberal supply were avail- 
able in September and Ootobor, and tho modules also wore allowed to share this supply, the water should 
bo so much increased that it should be sufficient both for rabi and kharif and at tho same time the cultivators 
should bo convinced that tho extension of tho area under cotton is sure to lead them to a profit. Then there 
would ho a probability of an increaso of about fifteen per cent. If, by chance, tho direction of tho river is 
changed or tho inundation canals are blocked in tho Montgomery division in tho beginning of September, 
tho cultivators often give one watering from wells, which thoy then repair. If tho canals were so arranged 
ns to suit both tho rabi and kharif crops, tho irrigation from wells could be stopped, and most of tho area 
could bo irrigated by canals. One woll cannot irrigate more than twenty or twenty two ghumauns and it is 
rather troublcsomo and expensive to irrigate from wells. Most of the land cultivated by zamindars is unirri- 
gated becauso of their limited moans and of the constant repairs of their wells and other materials. The 
zamindais of Montgomery aro fond of cultivating tillar deshi cotton, 
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3601. (58) Cropping and causes affecting it. — If a Folding is taken as of 100 acres and sufficient water 
is given, the cultivation will bo done in tlio following proportions : — 

Wheat. Toria. Suiji (fodder). Cotton. Maize. Sugarcane, hharij fodder. 

44 12 8 ’ 12 8 4 12 

3602. (84) Suitability of water rates. — The piesent water rates cannot stop tlio cultivator from 
sowing crops according to his own needs, because the cultivation of each and every crop which he does is in 
accordance with his needs, labour expenses, care, rate and season. Howovor, if tko water-rates on cotton 
wero reduced to some extonfc, thoro might bo somo increase in the cotton area. 

Mr. Mir Mowahid Hussain called and examined. 

(Translation.) 

3603. (President.) I have 29 years’ servico : about twenty years as zilladar and the remainder as Deputy 
Collector. I liavo been on tlio Sirliind Canal, Upper Bari Doab Canal, in tlio Dcrajat Circle and lastly on 
the Lower Chcnab Canal. I own land in the United Provinces. The regulation of canal supply in the hharij 
is done according to tlio zamindari demand. The zilladar gives indents for each channel to tho Sub-Divisional 
Officer who indents for supply. Under present conditions of cultivation, if a full supply wero run during 
April, May, Juno and July, damago would occur at tho tails of channels by too much water getting in. 
Regulation would bo easier if tho demand during kharif was keener than it is now. Tho zamindars do not 
clear thoir water courses from silt so frequently or keep them in such good order during tho period from May 
to August os they do it in tho rabi. They start hard work on their water courses in September. If the 
water courses wero kept from May to August as clean as they are in rabi, the outlets would draw more 
water. During klmrif up to Soptombcr, the zamindars ’ demand for water is not so keen as it is after 
tho beginning of September and during tho rabi. Henco tho zamindars do not keep thoir water courses 
as clean during kharif as they do in the rabi on the Upper and Lower Sutlej canals. 

i 3604. I liavo soon that tho cultivators do not sow thoir cotton with well water. They delay their cotton 
sowings until tho canals come into flow. If tho canals close early, they maturo their cotton on well water 
but only such fields as aro near the wells. Final watering is essential in March for tho ripening of rabi crops 
and tho cultivation of ordinary kharif by wells is difficult. April and May aro very hot months and to work 
on wells for tho extraction of necessary water is very toilsome during these months both for men and bullocks. 
In tho Upper Sutlej Canal district, where I own land, the zamindars give a final watering to wheat from wells 
in February and sometimes early in March. The well irrigated wheat requires four or five waterings to maturo, 
i.e., tho sowing in Karlik (October-Novombcr), tho first watering in Posh (December-January), the second 
watering in Jdagh (January-Fcbruary), tho third in Phagoon (February -March) and the fourth and sometimes 
tho fifth in Cliait (March-April). From the ond of tho month the working of tho wells ceases. Even though 
after tho beginning of March, wator is not required for rabi, tho zamindars on the Upper Sutlej do not use 
their wells to start kharif, though wheat harvesting docs not como on till about tho 12th of April or later. 
In the Dorajat Cirolo, thoro is amplo water in wells but in tho Upper Sutlej inundation canals tract, water 
in the wells is somowhat scanty. Two waterings aro givon to wheat during March usually from wells and the 
wclj water supply up to tlio end of March is taken up for tho maturing of wheat. The harvesting of wheat 
starts about tho 12th April but before this tho harvesting of gram, barley and mustard seed is done, so that 
tho zamindars stop their wells at tho end of March, and after that full attention iB given to harvesting opera- 
tions. In view of tho high prices obtaining at present, I think tho zamindars could increase their area under 
cotton by one or two killas per square but not inoro than this. 

3505. In suggesting in my written ovidenco that outlets Bhould bo enlarged for an increased supply in 
Soptombcr and October, my idea is that tho supply of water both for kharif ond rabi in the canals should 
be increased in such a way that tho enlargement of outlets should not prove harmful to any of tho two crops. 
But if you enlarge them during kharif, when tlicro is abundanco of water, and reduce them during-rabi, when 
there is scarcity of wator in the canals, tho zamindars will be disheartened, because they do not like to lose 
their rabi crop by extending tho kharif. My written ovidenco oxpiains everything in dotail. 

350G. Tho present water rato for cotton is Rs. 3-12 including land rovonue, etc. Zamindars pay about 
Rs. 0 an aero on cotton. I consider that if the market rates for cotton were to go down seriously but tho 
water rates woro reduced to say Rs. 2, it might liavo the effect of keeping up tho area under cotton. At the 
present water rates, a reduction in the water rato would not have any effect. 

3507. (Mr. Boberls.) On the Upper Sutlej, it is common to give four or five waterings to wheat after 
Bowing. My lands aro on Upper Sutloj. I am a nativo of Bijnor in tho .United Provinces. I liavo also got 
some land in tho Montgomery district and in Bijnor. 


- Sardar Sahib CHAUDHARl AMIR SINGH, Deputy Collector, Lyallpur Division. 

Examined at Lyalltur, January 12tii 1018. 

Written statement. 

( Translation .) 

V.— General 

3508. (47) Effect of water rates. — Tho wator-rates and the land cess have both a great effect on 
the cultivators and land-owners’ preference for a particular crop, for they keep the expenditure as well eb 
the income of tho cultivation in view. Excepting a littlo fodder crop, essential for the feed of their cattle 
they evidently give preference to the crop fetching comparatively a bettor price. 

3509. (48) Desirability of alteration in water rates. — There is a general complaint about tho high 
water-rates charged for maize and gram but tho lattor appears to be baseless and if the maizo rates were 
reduced from fourth to fifth grade, i.e., from Rs. 3-12-0 to 2-§-0 an acre, there is a possibility of an increase 
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ol its cultivation. Although maizo is not exported from India, because it is cheaper than wheat, tho culti- 
vators prefer it to wheat for their food. Tlio ineroaso in tho production of maize will therefore moan loss con- 
sumption of wheat in India and more wheat available for export from tho country. 

VI. — InnioATiON. 

3510. (50) Experience.— I have been employed in tho Canal service since 18S7, and havo all along beon 
put on the irrigation work. I havo been doing tho irrigation assessment work for more than twenty years. 

3511. (51)° Cotton versus wheat. — The rato of cotton for tho period of last eight yoars has been low, 
and this can bo justified by tho statements appended. The landowners as well as tho tonanta aro as a rulo 
desirous of growing tho crop that fetches more monoy, as explained in answer paragraph 3508 above : conse- 
quently prior to tho yoar 1910, whon they could sco a loss rather than a profit they preferred to grow wheat 
to cotton, but since 1910 tho rate of kapas has gono high and the zamindars are giving preference to this crop. 

(2) Tho cotton plant on account of its fragility nnd its inability to withstand heat gets damaged if a 
second watering after fifteon or twenty days from tho first watoring were not given. On tho contrary, neither 
does wheat require wator so early nor is its plant so fragile as to get injured so easily : this is why tho land- 
owners and the cultivators prefer to sow wheat rather than cotton. But, if in tho beginning of April, when 
the necessity for watering rabi decreases, tho cotton cultivation is commenced (and finished Witliin the samo 
month) and the canal water-supply is kept continuous, i.c., tho supply of water is not reduced, during tho 
months of April, May and June, when thoro is plenty of wator in tho Jhclum and Chonab rivers, then tho 
dangor of damage to cotton on account of tho scarcity of water, can bo possibly avoided. 

3512. (52) (a) Critical period in regard to water supply. — Tho critical period for tho water supply 
is tho wholo of tho months of March and September, and if tho cultivation of cotton is increased, tho . 
present defective system of canal water supply during tho summer season is liable to injure tho kharij culti- 
vation. But if tho cultivation of cotton bo commenced in the boginning and finished at tho end of April and 
the neoessary supply of canal wator is maintained during tho months of April, May nnd Juno, tho kharij 
orop can bo oxpocted to givo good results, provided tho weather remains suitable (in spite of there being an 
inoreaso in tho cultivation of cotton. 

3513. (52) (b) Watering of ootton. — Cotton cultivation requires water from the beginning to tho 
end of April and late-sowing of ootton continues up to tho month of May. Tho cotton crop requires its first 
watoring after about four or six weeks nnd after that tho crop is watered on overy turn which falls between 
ten to twonty days. Dcshi cotton requires ono watoring in October also. Tho quantity of water, which can 
irrigato three killas of kor land for tho cultivation of cotton at tho first instance, is enough to irrigate four 
kilas of cotton land afterwards. 

3514. (54) (c) Effect of remodolling of outlets on irrigated area. — There is a probability of an 
increase of about ono quarter of tho whole of tho irrigated kharij crop, if tho distribution wore equalized. 
Tho principal kharij crops which bring tho best roturn are sugarcane, rice, cotton and maize but of theso sugar- 
cane and rico require more labour, the rato for maizo is choap, but tho water taxes are comparatively high 
and tho cultivators thoroforo pay little hood to this crop (maize). Thus it scorns that cotton will bo the only 
suitable kharij crop. 

3515. (55) Fluctuations in river supplies nnd their effects. — Thoro is generally a gradual incrcaso of 
wator in spring and n gradual doorcase in autumn in Jholum nnd CJicnnb rivers and sometimes there is an 

extraordinary docroaso of wator in tho abo vo rivers during August and September but such decrease is very 
soldom and thoroforo tho cultivators havo a tendency to grow cotton. 

351G. (50) Utilization of wells for irrigation of cotton in canal areas. — In cases in which tho canals 
run only in summor, the cotton crop is irrigated firstly by canal-water nnd when there is no water in canals 
tho final watering is dono by wells. This land of mixed irrigation oxists in tho Shnhpur Canal Division. 
Although tho area under cotton in tho villages of HafizHhad Division in Gujranwaln District is small 
and tho need for irrigation for tho cultivation of cotton on account of tho nearness of tho “ spring level ” 
is not great, yet sometimes tho canal irrigated kharij crops havo to be saved by-tho irrigation from wells. 

3517. (58) Cropping and causes affecting it, — Tho following results havo been obtained from 100 acres 
of kharij land in tho Lyallpur Division by tailing it for tho past sevon years, from kharij 1910 to kharij 
191G : — 


Sugarcane. 

Rico. 

Cotton. 

Kharij. 

Indigo. Maizo. 

Junr. 

Miscellaneous. 

Total 

2-3 

0'2 

8-5 

... 4-7 

8'8 

4-5 

acres. 

29-0 

Toria. 

AVhcat. 

Barley. 

Kali. 

Bcrara. Gram. 

Scnji. 

Miscellaneous. 

Total. 

11-7 

45-5 

0-6 

0-1 4-5 

4-9 

1-5 

GS-S 


97-8 


Annexuee I. 


Statement of cereals in the Lyallpur Division arranged according to the land and water-lax 


Xand-tax. 

Watek-tax. 

1'irht g ratio ■ 
® Its. 7-8-0 
per acre. 

Second grade 
® Its. b-4-0 
per aero. 

Third grade 
© lls. 5 
per aero. 

Tourth grade 
© Its. 3-12-0 
per acre. 

Tilth grade 
© Its. 2-8-0 
per acre. 

Sixth grado 
© Us. 1-4-0 
per acre. 

At least As. 12 per 
fu;rc. 

At the utmost 
Aj. 10 per aero. 

Sugarancc, 

Hauldoda, 

Singharra. 

Munji 

Gardens, •seget^ 

allies, medicines, 
spices, indigo, 

melons and water 
melons. 

Wheat, barley, 

berara, toria , alsi, 
v taramint, iusina, 
cotton, maize, sun, 
sarkanda, scnji, 

methra, mcna , 

luson — rabi , mehndi 
and til. 

Gram, viusur, luson'— 
lharif, moth, chari , 
gicara, bajra, mungi, 
kafigni, su&nk 

china and madahl. 

Cotton of the 
previous crops. 
Self-grown grass. 


Note Jhalari laud is charged at ono half tho total watcr-rato on the nowly cultivated land. 
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Akhexwre II. 


Statement showing yields and prices of crops. 


Name of cron* 

Average produce 

AT Tnr. END OP 
^ Setteehent. 


Average pate ter Retee (in Seeps). 



REMARKS. 



Itakh: 

Branch. 

Jlmng 

Branch. 

1003. 

1009. 

1910. 

1011. 

1912. 

1913. 

1914. 

1916. 

1910. 

1917. 


Bhclv BUgar 


Manuels 

18 

Tver acre. 

14 

10* 

10, v 

10}> 

<Y« 

10* 

ii* 

10* 

V, 

8* 

'oil 


Cotton . 


4 

4 

7 

5f. 

4,*« 

5* 

41! 

5,1 

105 J 

51! 

4* 

o 

• 

Malzo 


13 

10 

15* 

23*1 

20}2 

20} 

10 

1011 

13* 

10* 

14} 

10 


Juar 


7 

C 

16 J 

21)! 

23}} 

1C* 

10* 

17 

12 

131* 

13} 

.. 

* 

B ajra . 


7 

7 

12} 

£0 

17}* 

17J 1 

15* 

18 

11 

12} 

13} 

.. 


Wheat . 


13 

10} 


lli! 

M« 

s • • 


13* 

13* 

U* 

13* 

10} 


Toria „ • 


7} 

5 


0 

10 1, 

.. 

718 

Vi 

10IS 

o* 

0} 

10* 


Gram 


0 

8 

.. 

Hi! 

21* 


ir* 

10 

i'A 

1411 

12 U 

1213 


Barley . 


13 

10} 

.. 

.. 

.. 

.. 

.. 

.. 

.. 





Bleo (Bliun/0 


20 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 






Tills copy has l>ecn taken from Hie o(Dco of Lyallpur Tclisll . 


Akuexure III. 

Irrigation Statement for Lyallpur Division for the last seven hharij years. 


Kamo of Crop. 

Sugar- 

cane. 

Munjl. 

Kopas. 

Indigo. 

Maize. 

Juar. 

Miscel- 

laneous. 

Totai, ' 


Acres. 

Acres. 

Acres. 

Acre*. 

Acres. 

Acres. 

Acres. 

* 

Acres. 

1010 

14,013 

1,800 

33,273 

37 

28,205 

60,333 

10,430 

140,228 

1011 

0,117, 

1,123 

54,079 

.. 

22,045 

63,401 

18,420 

155,785 

1012 

0,783 

1,021 

47,070 

G9 

23,405 

47,054 

31,397 

101,280 

1013 ... ... 

12,002 

357 

30,802 

51 

18,357 

34,888 

10,530 

120,073 

1014 • • • • • » 

11,001 

3,101 

60,309 

57 

22,009 

38,120 

27,008 

157,324 

1015 ....... 

12.2S0 

1,330 

34,209 

29 

28,0-18 

43,631 

20,250 

1145,737 

1910 

16,012 

1,318 

37,931 

,i 

27,758 

51,885 

24,170 

160,125 

Total irr.raATiON eor seven years . 

82,218 

8,739 

m 

314 

170,517 

319,218 

164,117 

1,054,550 

AVERAGE nmiOATIOV TET. CEOr 

11,745 

1,219 


45 


45.G02 

23,415 

160,050 

AVERAOR CULTIVATION PER 100 ACRES 

■a 

02 

85 

II 

m 

88 

■H 

29 0 


Aknexuru TV. 


Irrigation Statement for Lyallpur Division for the last seven rabi years. 


Kamo of Crop. 

Toria. 

Wheat. 

Barley. 

Reran. 

Gram. 

Senjf. 

Miscel- 

laneous. 

Total. 

1910-11 

04,144 

243,010 

3, 355 

80S 

22,431 

27,002 

8,510 

309,389 

1011*12 

58,779 

217,731 

4,003 

395 

20,035 

20,015 

9,050 

372,704 

1912-13 

00,900 

219.257 

2,093 

515 

20,001 

22,994 

8,783 

311,453 

1913-14 

83,032 

228,690 

2,189 

25 

21,229 

23,938 

6,834 

315,843 

1014-15 

63,027 

238,000 

4,101 

787 

29,321 

27,281 

8,739 

301,935 

1916-10 

50,920 

240,414 

3,913 

150 

23,842 

20,307 

0,017 

352,178 

1010-17 

08,304 

230 707 

2,G73 

003 

18,800 

22,252 

0,090 

349,051 

Total irrioahon tor seven tears 

425,115 



3,079 

101,728 

170,479 

54,040 

2,493,503 

Averaoe irrigation ter crop . 

00,731 

235,490 

3,340 

625 

23,104 

. 

25,211 

- 7,807 

350,214 

Average cultivation ter 100 acres 

11*7 

45 5 

00 

01 

4-5 

4 9 

. 

1-6 

08. B 


Pott .— The cultivable area In the I.) nllpur pivlslcn Is 617,682 arcre, 1 nt t)ic area tskep to work out the avence Is 518,000, 
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Punjab.] 


Mr. Aqa Mohammed Mtrza. 


Sardar Sahib Ciiatjdiium Amn Snron called and examined. 

( Translation .) 

3518. (Mr. Ashton.) I have thirty years service. I was a Sub-overseer for eight years, a Zilladar for 
fifteen years and have boon a Doputy Collector for tho last seven years. At present zamindars arc thinking 
of bringing a greater area under cotton and if present prices continue, they will givo up somo of tho nrca under 
wheat for cotton. If tho wator rato for maize wore reduced, tho area under maize would increase, but maizo 
would not competo with cotton. The cultivators prefer maize to wheat for food. 

3519. Tho canal supply in April, May and June is governed by tho zamimlari demand. Under present 
conditions, tho full supply in tho canals cannot bo run in April, May and Juno because tho demand is not 
sufficient. Regulation would not bo harder if the demand during theso months wero keener than it is at 
present. In April, May and tho middle of June, tho zaminilars do not clear thoir water courses so frequently 
or keep them in such good order ns they do in tho rahi. If they kept thorn in tho same order as they do in 
rahi, tho outlets would give more water, but they do not take tho trouble ns thero is not enough demand for 
water in hharif. If the demand in Lharij was keener and cotton sowings were started from April 1st, tho 
regulation of supply would bo made easier. 

3520. I have worked on the inundation canals in Slmhpur district for ton years. In tho inundation canal 
areas, tho zaminilars do sow a littlo cotton on well irrigation, afterwards giving supplies from tho canals 
but usually they sow on canal water and if canal supply fails, tho cotton matures on tho well supply. I think 
cotton next year will increaso by two Lilias per square. 


Mr. AGA MOHAMMED MIRZA, Zilladar, Multan Canal Division, ‘Multan. 

f 

Examined at I.YAi.i.run, Januaky 12xn 1018. 

Written statement. 

I. — Aonicm.TtmAi. Exi'emence. 

(a) “ Dcshi ” short-staple cotton. 

3521. (1) Experience. — I liavo been stationed for fivo years in Ludhiana, threo years in Perozoporo 
seven years in Lyallpur, and for fivo years in Multan district. I have boon in actual touch with cotton culti- 
vators. 

3522. (2) Varieties. — I will mention hero of tho Multan district, whero I liavo boon last stationed. 
As everywhere elso in tho abovo districts, lioro in Multan on tho Sidhnai Canal, all varieties of dcshi cotton 
are grown mixed duo to tho ignoranco of cultivators. Indicam whito and yellow flower ; ncglcclum, white 
and yollow flower and Multani ratlar are all mixed up and tho only distinction tho cultivators are aware of, is 
between ratlar and othor dcshi. The cultivators bclievo ratlar by far better than cithor indicam or ncglcclum. 

3523. (3) Size of holdings. — Tho averago sizoof holding is one Lilia, which is equivalent to four squares, 
amounting to ninety to 120 acres. Tho avorago area under cotton por Lilia is twclvo to fourteen acres. 

3524. ( 4 ) Yields and profits. — Tho avorago yield por aero is five maunds and tho profit per acre 
is about Rs. 30. 

3525. ( 5 ) Rotations and manures. — There is no rotation in tho strict sonso of tho moaning, but 
generally wheat is followed by cotton, and tho more enterprising cultivators prepare fallow lands in which 
they uso cattle dung ns tho manure and more especially old ara lands which once formed banks and beds of 
the ancient canals and which are extensive in tho irrigated tracts of this district. 

3526. (6) Comparative returns. — As all dcshi cotton is grown in a mixed form hcnco it is not possible 
to compare the return of deslii short-staple with dcshi long-staple. Generally dcshi short-staplo predominates 
in this district. Exotic cotton has just found its way in this district, but the zamindars liavo come to realiso 
that this fetches Rs. 3 per maund more than the ordinaiy dcshi docs. 

3527. (7) Conditions affecting increase in area. — Tho fluctuations in the area under cotton on tho 
Sidhnai are largely duo to the Ravi River swelling early or late in the season. I attach a statement for the 
last fivo years from which it will appoar that there is a marked increaso in tho area under cotton more especially 
in tho year 1914-15 when tho supply in the river had remained constant throughout tho year. In tho year 
1912-13, tho supply in the river had been earlier than 1913-14, and in tho year 1916-17 tho supply hod como 
down very late. There is no possibility of an increaso under dcshi and if American cotton wore encouraged, 
it is more likely that dcshi varieties would bo cheeked and American would tako its placo, which is already 
taking hold gradually, and cultivators believe it to be the best of all varieties. 

3528. (8) Uses of seed and seed selection. — Zamindars generally sell tho entire stock of cotton 
keoping very littlo for their house consumption. Only tho sensible and enterprising zamindars keep the 
selected seed (hand ginned) for their next harvest, but ordinarily the common cultivator buys its seed from 
tho local bania who in turn gets it from market where it is brought from factories. This is tho reason why 
we now see the American seed mixed up in the dcshi varieties on a good scale. Hand-ginned seed is 
preferred more than the market seed, and most sonsiblo zamindars keep their seed lmnd-ginned selected from 
healthy plants. 

3529. ( 9 ) General economic condition. — Cultivators over here havo come to realiso the advantages, 
of American cotton over tho deshi varieties. Of course, thoy already know that Multani ratlar is better than 
indicum and ncglcclum both yellow flowers but they also know that American is far superior than either dcshi 
variety. If zamindars are given concession in tho water rates, say at half rates for three years, they will 
surely adopt the American variety and keep it unmixed. Last year, although the supply in Ravi was very lato 
the zamindars had sown American in a fow plots and this year again, although tho cotton sowing time had 
elapsed, still zamindars had managed to grow cotton on tho wells and oven on canal water. This year, the 
area under American cotton has fairly increased from that of the last year, and tho American has stood the 
test of late sowing and abnormal rainfall. It has thriven well under the same conditions of climate and soil 
and has stood superior in each and eveiy respect to dcshi. Although the sowing of American had been con- 
^ ue ^ et j on _the orthodox lino, still the outturn has proved a little better than dcshi in comparison with equally 
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VI. — Irrigation. 


3G30. 

canals. 

3G31. 

(а) 

(б) 
(o) 
W 
(«) 
(/) 
to) 
(*) 


(0 


(50) Experience. — I have oxporienco of canal assessment work, having been a ziUadar on perennial 

(61) Wheat versus cotton Tlio cultivators prefer wheat to cotton for the following reasons : — 

It is a staple food. 

It is easy to cultivate, and suitable to all climates and soil and is very drought resisting. 

It has an insuranco of standard value and has very little fluctuation in prices. 

It servos ns a greon fodder and gives any amount of dry fodder in the shape of bhvsa. 

It is a bumper crop and gives a respcctablo heavy outturn in general. 

It does not requiro scientific methods of cultivation. 

It does not require much manuring. 

Generation after generation have proved its efficiency and usefulness due to unforeseen chances 
of drought and dearness. 

It can ho stored without much damage for a considerable timo if there is no valuo for it in the 
market. 


3G32. (62) (a) Critical period in regard to water supply. — The critical period is April and October. 
If thoro were nn increaso in the irrigated area under cotton, it will cause cither late sowing of wheat 
which is objectionable from tho miller’s point of viow, bccauso the grain does not becomo supple and is deterio- 
rated or would reduce tho quality and quantity of cotton then standing in need of water. October is more 
critical than April. In April, if water is much needed the only effect which it will cause on cotton would 
bo a littlo lato sowing of that crop. 

3633. (52) (b) Watering of cotton. — Cotton is watered with an interval of fifteen to twenty days and 
three inches of watering is all what is required of it for one watering. 

3534. (50) (a) Utilization of wells for irrigation of cotton in canal areas. — Tho sowing of cotton under 
wells would bo possible on Sidhnai canal, as has already been done in certain places last year when 
tho supply was very lato and this year as well. Thero aro certain tracts in which a combination of well and 
canal irrigation would be possible in tho case of American cotton. 

3535. (5G) (b) Extension of irrigation under wells in canal areas. — Generally, on Sidhnai each well is 
meant for fifty acres of land. Whero there is more land on a well than fifty acres, zamindars are sinking 
new wells overy year to tho best of their means, available, and are extending irrigation of their own free will. 

3530. (68) Cropping and causes affecting it. — Tho following tablo givos a rough ostimato of tho 
averago area of each orop grown on a holding of 100 acres. 


Kharif— 

Cotton 
Rico . 
Juar , 
Scsamum 
Indigo 
Toria 


Acres. 

14 

4 

4 

4 

1 

2 


29 


liabi — 

Wheat 
Foddor 
Gram 
_ Barloy 


Acres. 
. 25 

. 4 

. 8 
. 1 


38 


That is for an averago area per holding of 100 acres. 

3537. (04) Suitability of water rates. — I don’t think that water rates charged have any effect 
whatever on tho cultivators preference of a particular crop, henco no changes aro called for in tho schedule 
of water rates. 


Annextoe. 


Area wider wheat and cotton for the lad five years' fluctuating according to the supply of water in the Sidhnai 

Canal in Multan District. 


Name of crop. 

1912*13. 

1913*14. 

1914-15. 

1915*10. 

1910-17. 

ItEHARKS. 

Wheat. 

Colton. 

Wheat. 

Cotton. ! 

Wheat. 

fcottoc* 

Wheat. ! 

Cotton. | 

Wheat. 

Cotton. | 

Kharij . 

noli .... 

CS,780 

1 , 

29,124 

71,394 

25,314 

.. 

99,933 

45,507 

' 08,934 

20, CO 4 

87,541 

2,810 

- 


Mr. Aga Mohammad Mjrza called and oxainined. 

3538. (Mr. Ashton.) I have twenty years’ scrvico on tho Sirhind, Lower Chenab and Multan Canals. 
In tho Multan District, in certain years when tho supply in tho rivers is very into and tho timo of sowing 
is passing, the zamindars sow cotton on well irrigation. If tho zamindars were mado more fully aware of tho 
advantages of American cotton, it is very likely that they would increaso the area under it. The only thing 
I can suggest for promoting tho area undor American cotton is the use of wells. Tho canals in the Multan 
District do not open till the end of May, but tho zamindar could start irrigating cotton from wolls. If some 
concessions were given in tho way of tho remission of charges on fodder for cattle or say only half water rates 
woro charged for cotton for three or four harvests, it might promoto tho growth of American cotton. The 
present water rato on cotton is not a very heavy item against on increase, I suggest reduoing it simply os 
a stimulus to zamindars. 
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0539 I liavo been seven years on tlio Lower Clienab Canal ns Zilladnr. Tlio supplies in the conn! from 
April io ,Tnlv nro regulated by Urn demand of tlio samindarg. Tlio si 'lladnr indents for supplies on the Snb- 
Divisionnl Officer, and (ho Sui>-Divisionnl Ollieer indents on the Executive Engineer. I have been in Buraia, 
Upper Oogcrn and Klinnki Divisions. In theso divisions, tho Sub-Divisional Ollieer does tho regnlation. 

1 3540.°Tho regulation nnd distribution of tho water supply would bo easier if the demand for water during 
Aprii, May and Juno was heener fhnn-il is now, brrausp at that, period (hero is any amount of water in tho 
river and there is no necessity for running the canals and branches by rotation. Tlio samindarg do not heep 
their watercourses as clean during kJtnrif ns they do in the rnhi beranse they J.iiow that there will ho no shortage 
of water in tho hot season ; whereas, in tho rnhi season every dtop of water is required. They would ho aide, 
no doubt, to get moro water by clearing their watercourses mnro frequently in Dio kharif Umn they do at 
present. 

3511. There is no possibility of an increase of deshi rotfon on the Sidlinai Canal. Mai/e and other crops 
liavo already been given up on a smnll scale for cotton. If these waters were available in Hie canal say in 
March or tlio beginning of April, I think there would be an increase under cotton. Even if canal water wero 
available Dion, 1 do not think Dial Die snmindnrs would given up wheat {ot cotton, hut they wmiM grow 
American instead of deshi. 9 lie re would be an increase in Die total area tinder cotton but it would not bo 
very much. Land, which is not already under cultivation, would be brought under cultivation. 

35 12. There is only one tube w ell in the area under the Sidlmni Canal at Molmisyal. It is in my section! 
It was put down by Hai Bahadur Ram Saran Das of Lahore. It was worked !a»t year for a eouplo of months 
till such time ns water became available in the canals. After that it stopped, and 1ms not been worked since, 
as thero was any amount of water this year in the river. 

3513. (Mr. Hobcrh.) I was in tho College class for Extra Assistant Commissioners two years ago. In 

I91G-I7, tho supply in tho river Ravi was very low. Thero was a hig drop in 1915-10 nnd in 1910-17. Tlio 

supply in the river Sidlmni was very late ; it is supposed to lie a remi-perennial entml. I think that, oilier 

things being equal, the carrying out of Die Ilaveli project would make (be cultivation of American cotton 
very secure. This year there will he a large area of American rollon. 1,500 r.rres are doing well under present 
conditions. If tho water could he guaranteed at the beginning of April, drfhi cotton would be replaced by 
American. As regards demands for water in September, there is not very much trouble. Any how the 
samindars make both ends meet. 97 icy give water to cotton very economically nnd go on making prepara- 
tions for tho coming rnhi. 'Lure is not very great difficulty in October ciDuT. The supply in tlio Sitlltnai 
begins to fail about Die end of .September ns a rule. This year’s supply is still flowing with little 

interruption. American cotton lias got a very good chance this year. Supplies came in about tho 

end of May. Though tlio American cotton has been sown late this year, it is doing very well. 


Mr. F. T. BATES, Superintending Engineer, lower Cltennb Canal Circle, Pnnjab. 

ExASirnrn at LvAi.i.rrn, .Tam i Any Mth 1918. 

« • » t 

Written statement, - 

VI. — Ir.r.ro.vrrotf. 

3544. (50) Experience. — My experience of irrigation is limited to canals in the Punjab nnd covers about 
seventeen years including cannl irrigation assessment work. 

3545. (51) Wheat vcrsvi cotton.— On the Lower Chciinb Canal, there is n derided preference for 
wheat over cotton. Take, for instance, the hrsf eotton growing Branch of the Canal, tho Bhawana Branch 
and compare tho cotton area with that of wheat for the past (lure years. Cotton, 14,101 acres, wheat 
43,800 acres, on an nvorngc annual irrigated area of 1,00,000 acres. The percentages therefore are : — 

Cotton 14 - 1 per cent of nnnnnl irrigation nnd 
Wheat 43-8 „ „ „ 

on tlio hast cotton growing branch of (his canal. 

(2) Again, taking this canal ns a whole, the annual irrigation is, on tlio average, 23,00,000 acres of which 
wheat is in round figures 10,00,000 acres and cotton 1,80,000 acres. The percentages of annual irrigation 
nro : — 

Cotton 8 per cent nnd 
Wheat 43‘5 per cent. 

Tho reason for this preference is entirely economic. Tho wheat crop all told pays better. 

3540. (52) (a) Critical period in regard to water supply. — As tho Lower Clienab Canal is now linked 
to tho four other canals drawing on tho combined supply of tho Cbonab nnd Jhclum rivers, I consider 
that tho montltB of March and September nro the critical periods, pniticulnrly tlio former. I don’t think 
an inoroaso of the cotton area up to fourteen per cent of nntiunl irrigation need necessarily he affected to more 
than a very limited extent. Tlio Bhawana Branch cotton area, which is large, is not as a rule in any difficulty 
from tho critical conditions prevailing in March and September nnd I presume that, if tho Bhawana Branch 
can do as much ns fourteen per cent of its nnnunl irrigation in cotton, this percentage, at least, could equally 
well be dor.o over tlio vholo cnnnl, assuming other conditions than water supply to be favourable. 

3547. (52) (b) Watering of cotton. — Cotton on Dus canal is usually watered from April onwards 
to October. This volume of water per aero is not ascertainable. No water is, ns a rule, taken lor cotton in 
Mat oh, although Dio variety of cotton cultivated is chiefly American long staple. 

3648. (52) (c) Statistics. — Vide Anncxures IIT, IV nnd V. 

3549. (53) (a) Possibilities of expansion of area under cotton by enlargement of canals.— i take it 
that Die cotton area on the linked nnd kharif canals which draw on tho combined supply of Die Clienab 
and Jbelum rivers will bo limited to the supply available in those rivers in the months of April nnd May during 
which cotton sowings are chiefly made. If (hi<j is so, then, all Dint it is neressnry to examine in the present 
maximum canying capacities of tlio linked nnd kharif canals compared with tho normal combined supply of 
tlio Clienab and Jhelmn rivers in April and May, * ' 
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(2) If tho whole river supply, Chcnab and Jheluin, for April and May can, through the medium of existing 
canals, perennial or otherwise, on these rivers he conveyed to the lands on them, it docs not seem necessary 
to furthor inorcaso tho capacities of the canals for the accommodation of supplies available in June, July and 

- August. 

(3) Tho combined rivers, Clionab and Jhelum, may be considered to givo in April and May a normal 
volume of from 00,000 to 00,000 cusecs, of which the linked canals can dispose of 32,000 cusccs, leaving 
some 20,000 cusccs for canal systems lower down these rivers. If these 20,000 cusecs arc utilized in kkarif 
canals lower down as effectively as thoy would bo in tho perennial canals, it seems unnecessary to conccn- 

• trato tho river volumo in the peronnial canals at great expense patticularly as it might starvo areas moio 
suited to cotton growing olscwhere than on tho perennial canals. • 

(4) .Thero is, too, this disadvantage in tho concentiation of river volumo for cotton sowings on any set 
canals, viz., that growers may for economic reasons abandon cotton and lake up instead tome other crop. 
The more essential need for permanently' establishing long staple cotton cultivation appears to call for im 
proving the water supply in those particular areas in tho Punjab where cotton has already established itself. 

(5) I think that, at any rate, until the demand for water in April and May on these linked canals exceeds 
tho maximum carrying capacity', their enlargement should not be undertaken. 

3550. (53 ) (b) Effect of enlargement of canals on area under wheat.— It is, I believo, unlikely that tho 
wheat area will bo largely reduced at tho expense of cotton. Tho limit to tho cotton area is tho 
available rivor supply in April and May. Take tho Lower Chcnab Canal, for instance. Its authorized supply 
is 10,730 cusecs at head and it has actually carried 11,000. Supposing tho canal enlarged to carry 15,000 
cusecs, tho available river supply in tho Chcnab river in April, the total kkarif area that could bo matured 

- with 15,000 cusecs at canal head would bo 15,000x00, t.e., 0,00,000, acres ns compared with 7,00,000 acres 
J10W obtaining. Tho oxcess, 2,00,000 acres kkarif, would give at tho most 50 per cent., t.e., 1,00,000 acres 

of cotton. Tho present wheat area is 10,00,000 so that if tho whole of tho extension of cotton duo to increased 
supply were made at the expense of wheat it would reduco tho wheat area by not more th in one-tenth. 

3551. (54) (a) Improvement in duty of water by remodelling of outlets. — On tho Lower Chcnab Canal 
the main principles aimed at in the recent remodellings arc (1) to givo tho same volume of water por given 
unit of area all over the caual and (2)”to givo that volumo with as little interruption as possible. 

3552. (54) (b) Utilization of modules. — The modules used arc chiefly' Mr. Kennedy’s and are known 
as the Kennedy Gauge Outlets from their being on each outlet a gauge intended to indicate tho dieohargo 
passing through at any time. They' have their limitations but, taking all thing into i onsideration, they lmvo 
been found in actual use, where correctly installed, to fulfil then- object. Thoy meet the requirements of both 
principles quoted above, for, by' their means, a definilo volume of supply under normal conditions of flow in 
distributary' channels can bo assuicd and thus a definite volume por unit of area is given. Tho interruptions 
in supply' are reduced to a minimum from the fact that thorc is no need on channels so filled to eloso head 
outlets to get wator down to tho tail. All outlots run uniformoly throughout. Tho modeling of channels 
is a necessity where tho oxtont of land available is groatcr than tho supply of water. A saving of water of 
at least ton por cent can bo got on that consumed in urimoduled channels as at present oullottcd and if it is 
a question of cither enlarging a canal to carry a tenth more wator or to modulo the channels and thus savo 
this tenth, I think tho latter a better solution in every way. 

3553. (55) Fluctuations in river supplies and their effects. — Tho rise and fall of tho Chcnab river is 
gradual. Tho fact that tho kkarif area on this caual compared with the rabi is ns seven to sixteen 
and that of the rabi tho wheat crop is [jjths makes it possible that the rise and fall of tho rivor supply lias 
assisted to bring about these conditions. At any rate, the wheat crop is tho promicr crop on this canal and 
its cultivation is suited to the river condition^ generally prevailing. Thorc is however nothing in the rise 
and fall of tho rivor against the extension of cotton. 

(2) For Diagram of rise and fall of rivor Chcnab vide Annoxuro VII.* 

3554. (56) (a) Utilization of wells for irrigation of cotton in canal areas. — The tract on tho Lower 
Chenab Canal answoring to tho description in this is the Hafizabad Talisil of the Gujranwala District. 
Tn this tract, tho percentage of cotton to the whole kkarif area is small and I understand that tho soil is 
unsuited to cotton cultivation. 

3555. (56) (c) Tube wells. — I have had vory little experience with tube wells but, if I were called upon 
to decide how best to establish in India a supply' of long staple cotton commensurate with tho importance and 
permononoy of the Homo industries to bo safeguarded, I would prefer to concentrato all effort in those areas 
where tho soil and climate are most suitable for tho crop and to utilizo woll-irrigation augmented by deep 
tube supply' to any other. I would prefer to work on concentrated areas managed by individuals trained 
for tho purposo of cotton growing and would urge specialization throughout all tho stages of tho cultivation 
of tho crop. In this way alone, do I think, is security against failure to bo attained. Effort spread out over 

, largo canals, where holdings aro small and where any attempt at organized training or specialization in pro- 
cedure is impossible, will bo wasted and at tho best will not produce stability'. There are many' advantages 
‘ in concentration where skilled action has to bo inculcated and if areas aro judiciously selected as to soil, climate, 
and wator supply, the result will bo far more satisfactory, I bcliovo, tlian if reliance is placed upou^tho choico 
of uninformed cultivators spread all over tho province working under conditions, somo good, some bad and 
easily' turned from one choico of crop cultivation to another on tho first sot back 

3556. (56) (d and e) Construction of weirs versus construction of wells. — I do not think that any' canal 
system on which tho land is in oxcess of supply can evor competo with well irrigation in correct rotation 
of supply. I do not consider it worth whilo attempting any alteration in canals coming under the above 
description, 

3557. (58) Cropping and causes affecting it. — On tho Lower Chcnab Canal tho following figures givo a 
good avorago por square of 25 killas : — 

Rabi. Kkarif. 


Wheat 

Toria 

Foddor 

Gram 

Misoclla 

noous 


im 

i 

i 

i 


^■16 killas. 


Cotton’ 2 
Maizo " 1 

Fodder 3 
"Sugarcane 1 


7 killas. 


Publishes J In separate volumo ot maps and plan. 
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In tlio abovo it nwy bo assumed that (lio Zona, fodder mid miscellaneous crop areas respectively -j^ths, 
,'yth and -j^lhs of the total rubi will not change. If cotton is extended, it will lie at tlio expense of gram 
and wheat areas only. 

3558. (50) Practicability of lining cannls. — I consider the lining of canals in selected reaches ti practi- 
cable measure and essential to their continued utility. 

3559. (GO) Cost of lining cannls. — The cost will vary largely on the canal to ho lined and the nature of 
lining adopted. As it will never bo necessary to line more than certain lengths of cannls, the cost per nerengo 
is not ascertainable, until the lengths to be lined are known and the kind of lining decided on. 

35G0. (Gl) Enlargement and lining of canals. — 'The possibility of carrying out lining in conjunction 
with enlargement will dopend on the circumstances of each case. Diversion cuts might be necessary if 
closures cannot bo given. 

3501. (G2) Effect of lining cannls on sccpago problems.-— The seepage, problem is one which will deter- 
mine the life of a canal and expenditure on lining will he found in any case not inordinate taking into 
consideration the interests involved. 

3502. (G3) Eflicct of lining cannls in supplies. — I don’t think the improvement of supply either in the 
winter or the summer so great a matter as that, of Raving t ho country from certain ruin by waterlogging. 
There will bo a certain quantity of water saved but this nlone is insignificant and maybe neglected. It is 
the safety' of tho country irrigated that has to bo provided for. 

35G3. (Gl) The water rates charged have no otToct on the cultivator’s preference in tho case, of anv crop. 
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Annexure II. 

Statement showing average daily supply of river at KhanH, i.e., (canal supply and escapagc over weir), for the past seventeen years, for the months noted below : 
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Annextoie III. 

Statement showing tie average monthly flow of the branch canals of the tower Chenab Canal and the average 

monthly area of each letter if crop irrigated. _ ✓ 


Branch Cam!. 

A\ crago 
Dlschar?p 
of 3 jears 
ending 
1917. 

ATEKAGL MONTHLY AREA IRRIGATED OF I \CI1 CROP FOR 3 YEATS, 

1915, 1916, 1017. 

TOTAL 

ARFA 

IRRI- 
GATED.! [ 

Sugar- 

cane. 

Rice. 

* V 

Cotton 

Indigo. 

Maize. 

Juar 

and 

Chan. 

Miscella- 

neous 

1 

i) 

3 

4 

5 

6 

7 

8 

9 

10 

April. 










Mim Line Dial} 3 

135 

370 

.. 

125 



100 

1,905 

2,560 

Kot Kikka .... 

137 

210 


200 



200 

1,705 

2,315 

Minn Ali 

452 

3,843 


G,491 

- 


1,050 

4,622 

15,011 



1,120 


1,575 



800 

39 

3,634 

Knkti .... 

02 w 










It. 

8,622 


8,812 

44 

48 

4,083 

5,458 

27,067 

Jliang Branch, Upper t 

1,083 

4,486 


12 027* 

i 

127 

3,734 

5,015 

25,303 

Jhang Biam.li, Lower . 

074 

7,193 


11,013 

1 


2,432 

4,048. 

25,787 

Bliawana Branch 

317 

238 


6,071 


10 

425 

1,334 

8,981 

Gugera Branch, Upper. 

1,245 

5,610 


11,810 

.. 

120 

2,764 

6,200 

26,610 

Gugera Branch, Lower. 

1,035 

15,648 


12,458 

21 

154 

3,937 

10,206 

42,514 

Buraia Branch . 

981 

3,357 


10,902 

4 

741 

1,015 

10,085 

27,006 

Shi!/. 










Mam Line X)isl>3 

257 

100 


100 


2 

400 

5,760 

0,352 

Kot Nlkkn .... 

142 

220 


400 


2 

600 

1,094 

2,316 

MUn Ali . 

518 

800 

6 

7,600 

.. 

27 

2,863 

2,624 

13,020 


CU 

580 


1,400 


1 

1,100 

1,153 

4,234 

Rakh .... 

x.ootl 










U- 

660 

2 

6,730 

28 

39 

6,260 

3,282 

16,007 

.Tliang llr inch, Uppsr . ' . 

1,169 

434 

1 

10,695 

2 

208 

5,167 

3,455 

20,05a 

Jhang Branch, Lower , 

1,103 

1,104 

7 

7,712 

.. 

22 

3,020 

4,244 

16,109 

Bliawana Branch 

262 

39 

.. 

4,542 

-- 

14 

820 

1,200 

665 

Gugera Branch, Upper. 

1,221 

1,987 

11 

14,377 

16 

200 

4,492 

4,013 

25,006 

GUgera Branch, Lower. 

1,702 

868 

1 

19,412 

3 

141 

7,803 

7,230 

35,467 

Buraia Branch . ^ . 

1,052 

770 

.. 

_ 17,120 

14 

1,025 

6,562 

8,613 

35,010 

June. 










3raln Lino Distjs> 

374 

16 

15 

20 

.. 

** 

200 

8,664 

8,915 

Kot N'ikka .... 

174 

30 

7 

35 


3 

300 

2,107 

. 2,542 

Mian All . 

451 

58 

39 

403 


44 

1,411 

1,237 

3,272 


rn. 

144 

88 

545 

4 

o 

1,200 

218 

2,201 

Rakh .... 

1,0882 










II. 

150 

20 

1,189 

2 

168 

• 4,069 

3,615 

9,213 

Jhang Branch, Upper . 

1,237 

40 

46 

^ 1,151 


244 

4,568 

4,563 

| 10,612 

Jliaug Branch, Lower . 

1,130 

8 

59 

2,320 


12 

4,852 

5,272 

12,524 

Bliawana Branch . - . 

410 

0 

48 

1,931 


50 

1,928 

1,601 

6,578 

Gugera Branch, Upper. 

1,486 

210 

37 

2,284 


113 

3,218 

3,588 

0,450 

Gugera Branch, Lower. 

1,692 

45 

1 

2,504 

4 

113 

7,328 

8,426 

18,511 

Buraia Branch . 

1,110 

75 

26 

2,085 

• • 

573 

2,865 

6,706 

12,420 

July. 










Main Lino Dfatys. 

335 

.. 

2,400 

.. 



100 

3,621 

6,121 

Kot Nikkn .... 

158 

40 

300 

30 



700 

1,544 

2,614 

Mian AH’ .... 

480 


513 

28 


141 

1,806 

1,321 

3,809 


c . 


300 

10 

. » 

40 

500 

681 

1,531 


1,054-} 










u. 


13G 

1 

4 

764 

4,539 

4,005 

10,359 

Jhang Branch, Up]»er . 

1,335 

.. 

249 

4 


1,227 

4,?37 

3,106 

8,923 

Jhang Branch, Lower . 

1,108 

31 

96 

20 


914 

6,417 

5,692 

12,176 

Bliawana Branch 

435 

20 

15 

3 


123 

3,085 

1,450 

4,731 

Gngcra Branch, Upper. 

1,218 

e 

485 

140 

3 

454 

2,415 

2,504 

0,010 

Gugera Branch, Lower. 

1,052 


3 

89 

1 

1,355 

. 8,015 

11,565 

21.631 

Buraia Branch . 

1,186 

i 

4 

44 

32> 

•• 

1,575 

5,882 

8,379 

16,20? 
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- Ahnexere m— continued. , 

Statement showing the average monthly flow of the branch canals of the Lower Ghenab Canal and the average 

monthly area of each kharif crop irrigated — contd. 


Branch Canal. 

Average 
Discharge 
of 3 5 cara 
ending 
1017. 

AVERAGE MONTHLY AREA IRRIGATED OF EACH CROP FOR 3 YEAK8 
1010, 1017. 

1015, 


Sugar* 

cane. 

lUcc. 

Cotton. 

Indigo. 

Maize. 

Jairar 

and 

Chari. 

Miscella- 

neous. 

ALIA 

IRRI- 

GATED. 

e 1 

■a 

3 

4 

5 

0 

7 

b 

0 

1 

10 

Augutl. 


' 





• 




Main Line Dlatys. . 


350 

.. 

3,200 

•• 


50 

1,000 


5,450 

Kot Nlkka . . . 


140 

*. 

1,000 



150 


1,182 

3,832 

-Allan All . 


440 

.. 

084 

1 


3,077 

. 2,GC4 

1,436 

8,702 



r H. 


800 

. . 


1,300 



2,860 

KVkh 


003 < 











II. 


82 



7,041 

5,168 

3,335 

15.62G 

Jhang Bcaneli, Upper . 


1,131 


304 

1 

•• 


7,103 

5,370 

21,102 

Jlnng Branch, Lower . 


1,233 

37 

26 

255 


0,005 

8,010 

V 40 

20,337 

Bliawana Branch 


400 

.. 

35 

•• 


847 

5,425 

2,084 

8,391 

Gugera Branch, Upper. 


069 

.. 

2,452 

1 


3,080 

4,070 

2,100 

13,281 

Gugera Branch, Lower. 


1,500 

.. 

.. 

•• 

25 

14,740 

0,000 

0,740 

27,192 

Buraia Branch . 


008 

~U 

447 

78 


8,300 

0,220 

4,113 

22,153 

September. 











Main Lino Dislya. 


340 

.. 

- 80 

•• 


20 

DO 

725 

875 

Kot Kikka . 


157 

.. 

.. 

•• 


30 

200 

460 

COO 

Mian AU . 


467 

.. 

8 

• • 


1,030 

083 

578 

2,305 



c ii. 



ii 


200 

450 

457 

1,118 

itakli 


1,005-? 











U. 

•• 

0 

*• 


1,511 

1,041 

2,991 

0,032 

Jlmng Branch, Uin'cr . 


1,197 

.. 

59 

•• 


1,711 

' 2,337 

2,131 

0,263 

Jhang Branch, Lon or 


1,200 

.. 

27 

.. 

1 

1,380 

3,030 

3,084 

7,52- 

Blnwana Branch 


381 

.. 

3 

<1 


184 

1,047 

1,300 

3,m 

Gugera Branch, Upper. 


1,100 

.. 

081 

1 


1,582 

1,700 

883 

4,940 

Gugera Branch, Lower . 


1,578 

.. 

.. 

•• 


1,011 

052 

2,505 

D,09S 

Buraia Branch . 


1,008 

— 3 

165 

—00 

1 

2,010 

2,484 

—824 

4,873 


Annexure IV. 

Statement showing the average monthly flow of the branch channels of the Lower Ghenab Canal and the tneruyc 

monthly area of each rabi crop irrigated. 


“Branch Canal. 

Average 
discharge 
of 3 years, 
ending 
1917. 

A* ERAGL MOKTULT ARI A IRRIGATED OF EACH CROP I OK 3 1 EARS 

1016, 1016, 1017. 

Total 

AREA 

IRRI- 

GATED. 

Wheat. 

Barley. 

Mixed 

grain. 

Toria 
and 
b arson. 

Grain. 

Senjt. 

Miscella- 

neous. 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

October. 










Mam Line Dlstys. 

205 

500 

100 

. , 

. . 

50 

125 

5,400 

6,271 

Kot Nlkka .... 

104 

700 

.. 

.. 

000 

350 

125 

3,201 

5,165 

Mt m Ali 

560 

£8,388 

180 

74 

14,372 

1,307 

1,274 

7,823 

33,427 

Bakii ...» 

fH, 

1 , 010 -} 

0,840 

100 

100 

6,100 

000 


448 

14,44S 


(r,. 

23,494 

443 

7,341 

721 

20,355 

3,284 

1C,34G 

71,98 1 

Jhang Branch, Upper . 

' 1,271 

22,404 

029 

7,787 

1,414 

21,751 

3,353 

15,392 

72,825 

Jlnng Branch, Lower . 

1,138 

10,385 

372 

1,076. 

22,532 

7,065 

1,087 

17,080 

00,197 

Bhawana Branch . , 

395 

3,024 

112 

e' 

11,086 

3S5 

03 

3,067 

17,743 

Gugera Branch, Upper 

1,249 

7,053 

165 

241 

25,853 

1,044 

3,246 

11,559 

48,061 

Gugera Branch, Lower. 

1,824 

22,336 

425 

714 

48,031 

15,180 

6,160 

37,730 

1,31 432 

Biiraka Branch . 

1,252 

14,053 

G 46 

653 

39,110 

4,888 

3,605 

28,160 

01,214 
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Annesuke IV —continued. 


Satan vil showing the average monthly flow of the bra ich channels of the Lower Ohenab Canal and the average 

monthly area of each rabi crop irrigated — contd. 


Xirahch canal. 

Average 

Average monthly area irrigated of each crop ior 3 years 

1915, 1016, 1917. f 

Total 

area 

IRRI- 

GATED. 


■ 

Barley. 

MlYCd 

grain. 

Torla 

and 

sarson. 

■ 

Seuil. 

Miscel- 

laneous. 

1 

o 

m 

4 

5 

6 

7 

8 

0 

10 

November , . 





i 





Main tine Distya. 

74 

300 

50 



100 

00 

3,563 

4,073 

Kot Xlkka .... 

120 

2,000 

50 

.. 

600 

200 

90 

2,105 

5,045 

Mian All 

521 

25,961 

342 

45 

370 

1,018 

3,300 

5,160 

36,259 


fH. 

9,700 

200 


200 

200 

250 

3,274 

13,824 

Kakh .... 

930-5 










II. 

47,061 

059 

4,855 

2,028 

202 

0.40G 

0,157 

68,268 

Jhang Branch, Upper . 

1,185 

50,942 

1,605 

4,604 

3,414 

602 

7,022 

5,871 

83,059 

Jhang Branch, Lower . 

1,102 

53,319 

„ 1,427 

2,180 

1,009 

5,004 

4.07G 

6,622 

74,237 

Bhawana Branch . . 

335 

10,414 

477 

35 

633 

281 

766 

1,211 

19,817 

Gugera Branch, Upper 

921 

44,838 

1,013 

729 

2,091 

1,027 

4,514 

7,498 

62,310 

Gugira Branch, Lower. 

1,081 

81,012 

1,158 

1,751 

411 

7,352 

0,300 

14,818 

1,18,928 

UnraU Branch . 

1,137 

55,405 

711 

032 

1,728 

2,340 

5,331 

754 

07,207 

Dtcembcr . 










MUu Line DUtys. 

a 

4,000 

50 

.. 

140 

100 

200 

38 

4,528 

Kot Nltkn .... 

131 

8,000 

100 

.. 

200 

200 

400 

2,782 

11,052 

Mian Ali . 

267 

21,051 

107 

216 

135 

066 

3,082 

2,843 

30,203 


fit- 

10,000 

150 

36 


400 

400 

246 

11,232 

Bakh ' . ■ 

570 5 










it. 

15,609 

427 

839 

503 

ii 

3,067 

3,408 

_ 21,054 

«T1 nn % Branch,. Upper . 

001 

15,481 

375 

620 

295 

45 

2,957 

1,130 

20,805 

Jhang Branch, Lower . 

737 

44,681 

092 

2,070 

686 

2,310 

4,017 

4,718 

59,513 

BhawanS Brandi 

239 

19,841 

566 

21 

127 

289 

1,712 

1,348 

23,901 

Gugora Brandi, Upper. 

' 630 

62,412 

792 

514 

1,073 

1,785 

6,241 

0,046 

60,763 

Gugera Branch, Lower, 

1,470 

58,833 

564 

714 

46 

3,238 

7, GOO 

6,458 

76,540 

Buraia Branch . 

1,030 

48,329 

602 

1,122 

2,026 

2,200 

5,878 

—715 

60,102 

January . 










Main Lino Dislys. 

55 ' 

500 

•• 

•• 

•• 


400 

2,430 

3,339 

Kot Nikkn .... 

130 

2,500 


.. 


100 


2,138 

4,338 

Mian Ali . 

307 

1,223 

51 



62 


437 

2,112 






1 


338 




fH. 

2,000 






371 

2,371 


017 < 










lx-. 

3,037 

53 

~ 202 

25 


1,248 

324 

4,889 

Jhang Branch, Upper 

864 

3,157 

71 

72 

20 


1,310 

787 

5,417 

Jhang Branch, Lower . 

574 

5,503 

81 

ICO 

1 

284 

1,060 

1,535 

8,024 

Bhawana Branch 

250 

4,418 

75 

24 


98 

738 

662 

5,935 

Gugera Branch, Upper' 

680 

4,004 

60 

250 

22 

138 

1,465 

1,413 

7,421 

Gugera Branch, Lower 

1,261 

4,415 

20 

17 

.. 

648 

1,533 

1,430 

8,069 

Buraia Branch . 

894 

9,601 

140 

105 

1,121 

549 

2,060 

— 710- 

12,929 

Ftt/ruaru- 

- 









Main Line DUtys. 

68 

200 

.. 

.. 

.. - 



234 

434 

Kot Nikka .... 

110 

300 

.. 

.. 




437 

787 

Mian AH 

"442 

402 




1 


013 

1,335 








319 




f H 

600 

» , 





233 

733 

Batch . 

776-5 










Cl 

311 

14 

200 

o 


589 

536 

1,022 

JJiang Branch, Upper . 

929. 

109 

12 

88 


. . 

488 

175 

062 

Jlwng Branch, Lower . . 

' 020 

2,211 

7 

52 


209 

001 

606 

4,220 

Bhawana Branch 

310. 

111 

.. 

.. 


27 

-147 

334 

010 

Gugera Branch, Upper 

830 

• 660 

0 

102 

1 

20 

067 

1,355 

2,814 

Gugera Branch, Lower . 

1,270 

104 

2 

1 

, . 

388 

483 

040 

1,708 

Bnrala Branch . . • 

857 

0,128 

120 

18 

52 

765 

2,255 

409 

5,551 
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Annex toe. IV — continued. y 

Statement showing the average monthly flow of the branch channels of the Lowe ■ Chendb Canal and the averugs 
monthly area of c ich rabi crop irrigated — could. 


/ 

lir.mch canal. 

Aitiagc 
discharge 
o! 3 jears, 
ending 
1917. 

Average monthly area irrigated of each crop for 3 years 1915, 

1916, 1917. 

Total 

AREA 

IRRI- 

GATED. 

Wheat. 

Barley. 

Mlvctl 

grain. 

Toria 

and 

sarson. 

Oiam. 

S-nJI. 

Jllscel* 

Ianeous. 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

March. 




- 






Main Line Distys. 

58 

1C1 


.. 


.. 


7 

163 

Kot Nikka . » . . 

97 

39 

.. 




.. 


39 

Main Ali . 

404 

75 

1 



1 

15 

427 

510 


(H. 







25 

2u 

JtaMi .... 

SG7-J 










In. 

73 

3 

275 


• • 

542 

386 

1,279 

Jliang Brandi, Upper . 

811 

167 

132 

35 

18 


820 

298 

479 

Jhing Brandi, Loner . 

005 

303 

22 

17 

9 

m 

166 

218 

851 

Bhawana Braudi 

417 


.. 

.. 

.. 

10 

28 

8 

46 

Gugera Brandi, Upper 

1,102 

193 


17 

1 

.. 

'75 

178 

461 

Gugera Braudi, Lower! 

1,263 

361 

.. 


19 

309 

270 

651 

1,705 

Buraia Brandi . 

912 ' 

<70 < 

n 

—16 


864 

1,084 

107 

2,696 


AnnextoK V. 

Maximum carrying capacity. 


Cusecs 

JIain Line, Lower CUenab Canal ......... 11,400 - 

Main Lino Distributaries .......... 500 

Kot Nikka Branch .......... 300 

Rakh Branch ........... 1,200 

Mian Ali Branch ........... 580 

Gugera Branch, Upper .......... 5,000 

Included in Gugera Branch, Lower ......... 1,800 

Gugera f 

Branch C 

Upper J Buraia Branch . . . . . . . . . 1,450 

Jhang Branch, Upper . . . . . . . • . . . . 3,000 

Included in Jhang Branch, Lower 1,700 

Jhang Branch, > \ 

Upper 3 Bhaivana Branch . . \ 430 


Annextoe VI. 


Lower Chenab Canal. 


Statement showing total cullurabls area commanded and total present permissible. 


Nnmo of Channel. 


(1) Main Lino Distributaries 
including ICharif Distys. 

(2) Kot Nikka Branch 

(3) Mian Ali Brandi 

(4) Rakh Branch 

(5) Jhang Branch Upper . 

(6) Jhang Branch Lower . 

(7) Bhawana Branch 

(8) Gugera Branoh Upper 
(0) Gugera Branch Lower 
(10) Buraia Branch . 


Total 

culturablo 

area 

commanded. 

Total 

present 

permissible. 

1,03,097 

45,354 

8>,9o2 

41,482 

1,62,570 

1,16,121 

2,92,250 

2,13,953 

0,07,084 

4,39,241 

3,49, 196 

2,20,402 

1,29,800 

80,790 

10,557 

7,918 

4,19,280 

3,13,920 

3,35,327 

2,41,605 

25,82,798 

17,20,780 


Total 
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Mr. F. T. Bates called and examined. 

3564. (Mr. Ashton.) I have stated in my written evidence that until the demand for water in April and 
May on the linked canals exceeds the maximum canying capacity, their enlargement should not he under- 
taken. I have not found any necessity for enlarging the Lower Clietfab Canal. The Canal has not been run 
to its full capacity. The full capacity is about 11,400 cusecs. Under present conditions, we never reach that 
full capacity or anything like it, even in October. You will see from Annexure II to my written evidence 
that the average discharge in the river during the first half of April is 10,000 and during the second half is 
17,500, so that wo could run a very much larger discharge in April than ue are actually doing at present, if 
there were any demand for it. The supply run in the canal in April and May is always based upon the demand 
of the' cultivators, and not on tho opinions of the officers at the head-works of the canal or of the head of the 
division. If the cultivators wanted to doublo the cotton area, it would depend on the water available. We 
could givo up to tho full capacity of the canal, t.e., up to 11,4C0 rupees. The picpent cotton area is about ten 
percent of the total irrigation. The cotton area tins year is23S,7SG r.cics. The maximum supplies of the 
year are run in September and October. In present conditions the demand is keenest in September and 
October. The canal can safely carry 11,400 cusecs : that is the discharge for which it has been tested. It 
was designed for 10,700 cusecs. I should think that it would carry e.notl.er fifteen per cent of 10,700 cusecs, 
its designed supply, without enlarging or without any very special engmeering works. All that would bo 
required would bo a slight strengthening here and there and the cutting of berms. No alteiation in masonry 
work would lie required. As far as this canal is concerned, tho position is that you have got the water for 
a very much larger supply from April onwards to tho end of August, if there was a demand for it. With a 
slight expenditure on strengthening weak places and cutting berms, you could inn the canal with fifteen per 
cent increase on its designed supply, 10,700, cusecs, that is you could mn it up to 12,300 cusecs. That would 
be practically above tho average river supply for the month of October. 

35G5. I am strongly in favour of lining canals more from the point of view of stopping waterlogging than 
of saving water. As to tho cost of lining, wc he.vo previous experience of lining within short rotations of the 
canal.' A point I wish to emphasize is that since all our lining operations were done during short periods 
of canal closure, the cost of lining, as we know it, is that incurred under these conditions not that which would 
apply under more favourable conditions. Any lining to be done could only be done in shoit rotations. On 
tho Lower Clicnab Canal, it would bo possible to line tho Main Lino if the canal wore closed at head for the 
last fifteen days in each of tho months of November, December, January and February every year for about 
ton successive years. I would start by malting all channels run half time in rahi instead of two-thirds time 
as at present, and inorease their capacity if this were needed. I don’t think the cost of this would bo great 
as it implies giving nearly fifty* per cent increase over present average rali supply, and not fifty per cent over 
present carrying capacity. If the channels were made half time as above, the rotational closures of fifteen 
days in November, December, January, and February would cause no inconvenience to crops and would afford 
sufficient time for lining operations. My present opinion after my latest inspection is that forty miles of the 
main lino of my canal will have to be lined eventually. I do not say that it will have to be done immediately 
but I say that it will have to bo done eventually. 

36GG. I do not know whether a great increase in the demand on the Upper Canals would affect tho Haveli 
projeot. If there were 7,000 cusecs less available for the Haveli project, it would just bo feasible on 
those figures. If this canal and tho Lower Jlielum took out between them an exira 4,000 or 5,000 cusecs in 
October, it would have a very serious effect on the Haveli project. There would not bo enough water for 
the Haveli project if those figures aro to be relied on. 

3567. I am strongly in favour of modules and I consider that there would be a considerable increase of 
irrigation if the. whole canal woro modulcd. The water that was saved could be utilized on tho canal. 

35G8. There is an area available for extension in this Colony. The question of taking it up lias not yet 
been raised. It is in tho Kawalia Tclisil of the Montgomery District on an extension of the Buraia branch 
in tho hlmdir tract of the Montgomery district. I do not know whether any cotton is grown there at present. 

3509. As to tho substitution of irrigation from tube wells for irrigation by canals, I might say that I am 
not aware of any tract which could be largely taken up by tube wells. The Hafizabad tract possibly might 
bo worked by tube wells but there is no power available from tho canal. Tho intensity of irrigation is already 
very high and if wo increased it, it would simply mean that we should givo more water for tho area that is already 
‘ being irrigated. We could hardly increase the area already being irrigated. The area that is already being 
irrigated ns compared with our theoretical intensity is very high. Where, for instance, you have a theoretical 
intensity of 75 per cent and, we are already doing 95 per cent, there is only five per cent left to do. There 
aro tracts on this canal whore we are already doing as much as 120 per cent by dojasli crops. As to whether 
tliero is, any objection from the irrigation point of view to increasing this intensity still further, I can only 
say that if I knew what it is going to lead to, I might be able to express an opinion. I do not know exactly 
what the bearing of tho question is. I do not see what could bo the ol ; ection from the irrigation point of 
view to increased intensity provided, of course, that it meant improved h. ming, and not an increase of water. 

357G. (Mr. Henderson.) I have not been told by tho zamindars that there has leen any decrease in out- 
• turns. I think that they are keeping up to about tho original level. I do not think that even with improved 
methods of farming, intensity could bo increased under present conditions. 1 think it has reached tho fair 
working limit. H tho present prices of cotton are, maintained, thcro are indications that, tho area under it v ill 
increase at the expense of other JcJiarif cultivation. Tho increase might possibly be at the expense of wheat. 
I am not competent to give a figure ns to what tho increase might amount to in the course of a few years even 
nt a guess. 


• The present average daily supply may be taken at 8,000 cusecs running tor ISO days, making a total for the crop of 1,440,0C0. 
cusecs. If Instead of 180 days, 30 days tho Canal was run in October for . 

November 15 

December .'..1C 

January IS 

Fobruarv . . 13 

March .... 31 


Total 122 days. 

the average daily Btipply required to be run would lie 11,600 cusecs 1 stead of 6,000 cusecs as at present. The present 

canying capacity of the canal is 11,400 cusecs, so that a very slight Increase on present canying capacity could bo required. 

The increase on the present at erage'daliy supply would he'li;800 — 8,000=3,800 cusecs or nearly 00 per cent increase on (lie prcsipt 
dally average. 
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1912 

1913 

1914 

1915 
1910 


30 
29 
20 

31 
31 


You could not get a better record for July than that. There must have been somo years when tho river 
was very high in July so that we did very well in those years. In August it ran for 30 days all through startir g 
''from 1901 with the exception of 1913, 1914, 1915 and 1917. In August 1913, the canal ran for 26 days, in 
1914, for 25 days, in 1915, for 29 days and in 1917, for 13 daj’s. In Soptember 1915, we ran tho canal for 29 
days, in Soptombor 1916, for 28 days, in September 1917, for 17 days only. August and September aro tho 
two months in which there has been any appreciable reduction in the number of days. In July 1917, tho 
canal ran for only four days short of tho whole number. If you take tho rainfall, you will find that that must 
have been tho reason for closing tho canal. Tho August rainfall in the various divisions varied from six inches 
to 11-8 inches this year. The September rainfall varied from eight to 10-7inehes. That is in the month of 
September alono. Under these conditions, tho closures of the canals should not have affected the crops very 
much. 


Mr. E. S. LINDLEY, Executive Engineer, Lower Gugera Division, Lower Chenab Canal, Lyallpur. 

Examined at Lyalltur, January 14th 1918. 

Written statement. 

VI. — Irrigation. 

3578. (50) Experience. — For tho last nine months I have been in charge of the Lower Gugera Division 
of the Lower Chenab Canal, that is, I have been responsible for the irrigation and assessment of the area served 
by the Lower Gugera Branch, which parries roughly 2,000 ensecs. Before that, I was for three years in charge 
of tho Rasul Division, Lower Jlielum Canal ; as this includes a head-works, the irrigated area attached is small, 
and cannot always bo given full attention. For some two years, the division also included a group of inunda- 
tion canals ; but on these there was not much growing of cotton. The rest of my service has been spent on 
construction or in charge purely of head-works : and my interests being purely engineering, I have not studied 
agriculture more than is necessary for an irrigation engineer who wishes to'seeure efficiency and improvement 
of irrigation. 

3579 (51) Wheat versus cotton. — There is to my mind no doubt that cultivators prefer wheat to 
cotton, for the following reasons : — 

(1) while tho normal out-turn of wheat is more than double that of cotton, the normal price is also more 

than half, so that wheat is more profitable ; 

(2) in by-products too wheat is more valuable, Ihusa being of more value than cotton seed and stalks ; 

(3) wheat and bhusa are more necessary to tho zumindar than cotton, and more readily and certainly 

saleable ; 

(4) the cultivation of wheat calls for less labour, especially less manual labour than cotton ; 

(5) wheat is on the ground only for some five months, os compared with eight months for cotton ; 

• (6) wheat is a less precarious crop than cotton ; tho latter may bo badly damaged by heavy rain, or 

boll-worm ; 

(7) wheat is les 3 affected by temporary shortages of water ; it will give some return even with one 
watoring after sowing, while cotton may fail_entircly for wont of one watering within a certain 
short period. 

3580. (52) (a) Critical period in regard to water supply. — Taking the irrigation year beginnmg with the 
opening of tho kharif season, on a perennial canal : — If rabi supplies have been poor, rabi demand may 
remain comparatively high till late, though it is doubtful whether really late waterings aro not wasted ; 
but as the early kharif crops are only something like half the kharif area, there is not much difficulty of supply 
at tho worst. During kharif, there is ample water in the river, and tho canal can carry an ample supply to 
cover even a failure of monsoon. But when a flood is passing tho head-works, it may be necessary to close 
the canal for a time, because admission of silty water will cause silt difficulties. While in charge of tho Rasul 
head-works, I did not find necessity there for long or frequont closures, even during tho bad floods of 1916 ; 
I never heard of complaints of shortago of supply through such closures as I had to enforce ; I had no silt 
trouble myself through possibly keeping the canal running when it should have been closed, and heard of none 
elsewhere on the canal. On this canal, tho Lower Chenab, however, closures on account of floods are far more 
frequent and of longer duration ; during the early months of the past monsoon I had to complain of interrup- 
tions of supply and ask whether these could not bo reduced. I know enough of the Klianki head-works to 
realise that present conditions there aro different from those at Rasul, and have also commented on the 
great amount of silt in my channels : but I am not familiar enough with Ivlianki to venturo an opinion as to 
how and to what extent matters could ho improved by changes of working, or of works : and I know that 
the question of silt control at Klianki lias long had the consideration of the officers responsible for it, and it 
will be solved. The question is an engineering one, but tho result is that if rains fail or are late in the plains, 
and if, at the same time, rains in tho hills cause river floods, there is danger of shortago of supply ot the Lower 
Chenab Canal during tho period in which those conditions may occur. 

(2) First rabi waterings aro -wanted while the last kharif waterings are still being given, and unless late 
rains have been good, there will be a beginning then of keen rabi demand ; but, hi my opinion, the whole rabi 
.demand can be satisfied even with low minimum rabi supplies such as of 1915-16, by tho system of rotational 
turns ; and the only real difficulty is in getting supply to the tails of channels not fitted with some form of 
module. This year working has been greatly improved by the giving of permission to run os much os channels 
would carry, as long os supply was available, irrespective of the calculated allowances. As some members 
of the Committee may be unfamiliar with Indian irrigation and wish to follow the difficulty, I will try to explain 
it as simply and briefly as I can. Tho ordinary form of outlet, through which zamindars take their supply, is 
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a plain orifice ; the discharge of this depends not only on the fixed size of tho orifice, Irat also on the variable 
difference between water-levels in our distributary .and in their water-course ; by silt-clearing the water-course 
as much as is possible, they can draw more water. In this manner, tho upper outlets on a distributary mil 
always draw more than their share of water at times of keen demand — leaving less for those further down the 
channel : if supply in the distributary be increased, they will in general manage to draw more than their share 
of this too, and it is often impossible to run in a channel so much supply that what passes on suffices for those 
further clown. While such oullols are in use, tho only remedy is to close upper outlets that hare done their 
irrigation ; but it hardly needs saying that such closures aro difficult to enforce and lead to abuses ; tho number 
of really responsible men on a canal being small, such closures are very difficult to arrange without unfairness. 
Tins is remedied in a number of chaimols on this canal by substituting a typo of outlet that takes advantage 
of natural laws, and makes the diseliargo independent of water-level in the water-course : tho policy 
of installing these outlets has bcon oritised ; the criticism scorns to bo in essence that this device is not perfect : 
I have not met one engineer who is using them, who does not consider them a vast improvement on the old 
fype, as long as it is not assumed that they aro a panacea, and require no attention to prevent tampering. 

(3) In this division, such outlets have not been installed for long enough to make it possible to present 
complete and convincing figures. But I can quote one case of a distributary fourteen miles long, on which 
I had a series of discharges observed at different points, and found that Kennedy Gauge Outlets resulted in 
practically correct distribution all tho way down. Another distributary, 25 miles long, used to be difficult 
to feed at tho tail ; fitted with these outlets it is now being run with about, five per cent over tho calculated 
supply, and tho excess is being distributed very ovenly all tho way down, the only complaint I have had 
from the tail being found ridiculous on personal investigation. Another distributary, 29 miles long, has 
always been a great difficulty, and though half the outlets had been converted, there had still been diffi- 
culty : this year ample supplies aro reaching the tail with only some twenty per cent extra running at tho 
head, after some drastic action with regard to interference with outlets. Other channels without, or with 
only a fow gauge outlets, are being run with anything up to double the calculated supply, to get sufficient to 
the tail. 

(4) The effect of an increased area under cotton is discussed in paragraph 35S3. 

3581. (52) (b) Watering of cotton.— -I cannot add usefully to the information of moro expert witnesses 
as to tho watering of cotton. Two irrigation authorities , Mr. Berosford and Mr. Kennedy, have from entirely 
different data of different natures, arrived at three inches as the approximate depth of watering of a crop, 
as actually practised ; in any but the most uneconomical practice it cannot exceed H times that. 

3582. (52) (e) Statistics. — As we do not record separate waterings, but only tho area that has at any 
tune had canal-water during the crop season, whether it has had one watering or ten, I cannot give monthly 
areas ; without this the other figures asked for aro useless. 

3583. (53) (a) Possibility of expansion of area under cotton by enlargement of canals.-— The increase of 
cotton area can come about in either of two ways, either by substitution for rabi crops orfor olher 
t.iianf crops. In substitution for hharij crops, it would not seem likely that more cotton will be grown at the 
expense of grains, fodder, or cane ; but American cotton is already being substituted for dcs/ii to an increasing 
extent. At present prices, cotton seems to have a chance of competing with wheat in popularity and with 

any certainty of such prices continuing there might be a tendency to substitute. 

(2) If American were substituted for deshi cotton, the situation during hharij would not be affected, but 
there would be an increase over present demand in February and in October for essential waterings : the 
ie binary watering would, I think, he provided ail light, partly by our improving winter distribution, and 
par y y zamindars giving less unessential waterings to wheat on having an alternative and greater need for 
the water The need for the October watering (the cotton being on the ground) will, in years of poor monsoon 
and early fall of nver supply, result in more wheat being left for late sowing, and possibly a decrease of wheat 
area ; but I think improving winter distribution would save this. 

(3) If cotton (presumably American) were substituted for rabi crops, the February and October waterings 
• ill ha fZTJi 0 ? h , c ,°. 0 “ 011 mst ® ad the rabi ; during klcarij there would be an increase of demand, which 

w ould be mot oil right if the need to close this canal during floods were diminished. Durum rabi, the lesser 

iecould 5 " SUPP ’ y iS SU ® Ci<mt f ° r prCS ° nt rCf f uiroments ’ 

L d0 vf- *T° 1£ See th0 n , ee t d ^enlargement of the canal. There is very little room for increase of 
wa e?i™r/ erVe i by tIu \ Canft! ’ and 1 tllink the same applies to the Lower Jliolum Canal : 
remembered that t ? " ! u ° S above . f n 1)0 f Pphed by improved efficiency of canal working. When it is 
tl^rivL ifnsehdV^T- H w USe3 ,° n0SSaud ™ ste t0 .S^’ only about a quarter of tho water taken from 
economy of water itrl, "V/ 18 obvious that the saving of absorption losses, and tho securing of greater 

but -Iso for f VCS roora n °t only for all increase of useful supplies that can bo wanted, 

out also tor enormous extensions to now unirrigated tracts 

vicw^fn'thf in dU ‘? ° £ W - ter ky remodelling of outlets.-I have already given my 
and decreashm of riiosn h - it 63 ’ 1)1810 increasing of size of outlets that aro doing less well, than others, 
channels in t fs dUdnn hif d ° irl S a bove the average, is an unsatisfactory and endless -process. No 
35S5 154 vT f a w 1 com P lete ^ with modules long enough to give any figures. 
ofs««Svw?ll be aS remodelling of outlets in irrigated area.-Thc effect of, equalising distribution 
out e wonnrHnnr ° f tota ar ca, possibly ten per cent, as the result of getting on tail 

effect wiU^e a mdng JZZZT" T to ’ til0s ° of 0UtIets w gher on tl10 distributaries : but the principal 

o-ln be a sa\ mg of water at present given in excess on tho upper outlets. 

prepared dfagram?o?tr S Z ™, CT effects.-Whilc in charge of the Rasul Division, I 

SIS"; 1(5 Jh0l iT ri , vcr durin S th0 winter months for the past 25 years 

is relative and denends on tlZZcZi™ f ,re l ,are ' f° r Chcnab. The matter of gradual or sudden decrease 
first faster id Urn s, more .T-. 0 "w l™' - Aftcr tho the curve of supply is dropping at 

much below tho sunnlv t-d-on lit, i°" i. l£ b .'° mlmmnm f° which supply is tending in any year is not 
at which the r ate of dee rote i IZo m ’° r ’ SUp ^ w3U faU short °f d °mand at a part of the curve . 

.«,! S ™ u«-8 , a. „n m „, it.,, 

far ahead ; lie plants ns much as he rZ -f °" *1*° , a T, era P e ' P do not fhfnk the Indian zamindar looks very 
plaints, and makes the best of what tiieiaT^Sm ca°n give emyo^e ;’■ it,, p0titiom and com ' 
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35S7. (56) (a) Utilization of wells for irrigation of cotton in canal areas. The inundation canal 

tracts that I know are not, in my opinion, suitable for cotton growing. TIio Corhynwah is on the right 
bank of the Jhelmn, above Shahpur ; the soil of tho tract served is so salt and poor that little but grass irriga- 
tion is done. Tho Raniwah is on tho left bank of the Jholum about Bhera ; the tract is a slightly depressed 
valley, separated from tho river by a slight ridge ; into this a number of privately managed inundation canals 
pour water, and moderately high river floods add their spills, so that tho whole depression is water-logged 
and for most of many monsoons largely undor water. The owners of the private canals have refused the 
terms offered them in connection with closing off the inundation canals and spills and substituting controlled 
supplies from the Lower Jhelum Canal. 

3588. (56) (b) Extension of irrigation under wells in canal areas. — In the Raniwah tract, sufficient 
wells exist. 

3589. (56) (c) Tube wells. — There is also a tract on the land side of the above valley, above flood level, 
but to which irrigation had not boon extended from tho Lower Jhelum Canal, in which sub-surface water is 
at a reasonable depth from surface : one land-owner had there installed a tube well, and 1 made some notes 
of its running which I can produce if wanted. 

3590. (56) (d) and (e) Construction of weirs versus construction of wells. — I tako it that what is 
meant is tho construction of a weir such as is made for a big perennial canal for inundation canals. It 
is almost obvious that a considerable area is required to make a weir remunerative. The Corbvnwah lias far 
too small and poor an area for tho suggestion of a weir to be contemplated for a moment; in "fact, the whole 
right bank down to the point at which tho proposed Sind-Thal canal is likely to take up irrigation, seems to 
be too'narrow to afford sufficient area, and a canal needs many and expensive cross-drainage works. The 
Raniwah and all the other left bank canals can bo taken over by the Lower Jhelum Canal. 

3591. (57) Effect of enlargement of canals on revenue. — In paragraph 3583, I have expressed tho 
opinion that there is no need to enlarge the present canals. I might add that tho nower canals also have 
considerable reserve capacity. The Lower Gugera Branch now serves an area, the allowance of water for 
which at a cusec to 250 acres annual irrigation (annual irrigation being 75 per cent of the allotted area), phis 
allowance for absorption in distributaries and the Branch comes to 1,760 ensecs. Tho allowance for tho 
whole area 7 now commanded, and commanded by contemplated extensions, is 1,926 cusccs. Tho Branch has 
safely run 2,000 cusccs, and would safely run oven more than that with only some strengthening of weak 
points : if run in the manner of some of the older canals, it could bo increased by fifty per cent, on only 
strengthening of banks. 

3592. (58) Cropping and causes affecting it. — In consultation with some of my assistant officers, I arrivo 
at tho following. Wo- have, in essence, to consider tho cultivator with a holding of one or of two 
squares ; if a landowner has a larger holding, this will bo divided into such holdings worked by tenants, ho 
himself working a holding if ho be a cultivator : the ordinary man works one squaro, but can work two with 
a larger family. Crops are divided into two classes, those grown for his own needs, and those grown for sale 
of tho surplus above his needs ; tho needs of a household working two squares are not necessarily double those 
of a cultivator working only one square. In the case of janglis, habits and needs are so different that 
a different estimate is called for. In the case of cultivators, the areas are made to add up to 110 per cent 
which is tho average proportion of actual annual cultivation to allotted area ; and the actual proportion of 
rabi to kharij of 2 : 1 is maintained. Janglis grow in kharij only the little grain and tho fodder they want, 
concentrating moro on rabi : — 


— 

1 square. 

2 squares. 

Jangli. 

Vegetables, spices and tobacco 

o 

1 

... 


8 

8 

4 


8 

6 

16 

Sugarcane 

s 

8 


Cotton 

8 

11 

4 

Totai, kharij 

31 

34 

24 


12 

8 

20 


12 

8 

G 

Grains, wheat, gram, etc. 

52 

60 

00 

' Total rabi 

76 

76 

80 

GRAND TOTAL 

110 

110 

110 


In kharij, tho oultivator grows vegetables, etc., and fodder entirely for his needs ; grain principally for his 
needs, selling any surplus ; cano is most profitable and he puts down all he can work ; tho rest of the area 
is cotton. Tho jangli wants a little grain and much fodder ; ho wants a little cotton, but by flooding it liberally 
ho grows. a good crop of grass for his cattle. 

(2) I think a zamimlar will always sow as much as ho can on the water ho gets at sowing time, helped 
by rain. My impression iB that good or poor supply in the river has little effect except on duty and 'delta 
(poor supply compelling better efficiency) and that area is affected principally by rain. I have never discussed 
rotations with zamindars. 

(3) Unless there were a certainty of permanently better relative prices of cotton (as compared with wheat) 
and until that cortainty is accepted' by the Indian zamimlar, I do not think an increase of cotton area at tho 
expense of wheat is likely. The water that is available in the rivers in winter must be taken ; I believe it 
to be a fact that a proposal to diminish water-logging by giving less water for irrigation in the tract affected 
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was vetoed ; also that a proposal to“rcduco tho supply of tho Lower Jliolum Canal gradually to prop arc for 
tfio reduction that would onsue on opening of the Upper Jholum Canal was similarly vetoed : reduction will 
only take placo when other canals aro oponod to sharo tho supply and thoro will bo strong opposition to any 
proposals to make such canals. In fact, I consider that domand does and will continuo to rule supply to tho 
extent that supply will not intentionally bo altorod with tho idoa of forcing a change of cultivation. 

3593. (59) Practicability of lining canals. — I havo no personal oxporionco of tho lining of canals. I 
should very much like to soo a bold experiment tried of making a distributary of fair size, lined from tho 
hoad to tho Holds with more regard to efficiency than C03t of lining, modeled to a really economically low rate 
of supply so that there was an inducement to efficient irrigation : I boliovo tho results would bo surprising. 

3594. (61 ) Enlargement and lining of canals. — Such ideas as I havo aro too revolutionary to bo of any 

use as evidence boforo a Committoo that is considering cotton : it scorns as if present Indian mothods 
directed to providing tho forms of lining so far usod, could never mako tho progross needed for a really largo 
and comprehensive scheme. . ' ' 


3595. (62) Effect of lining canals on seepage problems. — Since any lining will stop some porcolation 
from channels ; sinco porcolation water very soon goc3 too doep to bo absorbed by plants, and no 
evaporation of any magnitude from a depth has yot boon established (tho wholo matter is ono of which too 
little is known lor any certain judgment), it can at loast be said that poroolation from a canal will raiso tho 
water-tablo in tho traot. Raising of tho wator-tahlo also increases tho rato at which wator flows away undor 
tho tract, and it is not at prosont possible to say of any tract whothor tho degroo of riso of water-table at 
which tho porcolation will bo balanced by increase of outflow will bo sufficient to amount to water-logging. 
Where water logg ng has occurred, to decreaso porcolation will lower tho water-tablo locally, though it may 
still bo hold up by a high wator-tablo in tho direction of out-flow of sub-soil water, so that tho local 
lowering is slight. Wo havo not yot tho data on which wo could ovon approximately calculate a specific 
case, much less estimate tho value of tho general benefit in an undefined case, for comparison with cost- 
3590. (63) Effect .of lining canals on supplies— I havo already givon the opinion that no increase of 
supply is wanted in tho tracts sorved by canals that I know ; on tho contrary, thoro aro a number of reasons 
for limiting supply. Any saving by lining would therefore bo nvaiiablo for now canals. I would also like to 
mention one aspect of tho lining problem that scorns in some danger of being lost sight of. It is estimated 
roughly that of every 100 cusecs taken in at canal heads, some 25 are lost by porcolation in Government 
channels, some 25 moro by percolation in privato water-courses, some 25 moro wasted by further porcolation 
through water-courses boing inefficient, by petty wastages, by inefficient or excessivo irrigation: that only 
some 2o aro usefully applied ; or that in a water-tight systom of channels serving :a minders who wasted 
nothing, a quarter of our present supplies would suffice. That is, to deliver tho same quantity for irrigation, 
we should havo to ta co m 75 cusecs at tho head for every present 100 cusecs, if tho wholo Government canal 
system were lined fully ; such lining as has been and is boing done is in tho upper reaches of canals and 
branches. Now say that tho wholo water-courso systems wero lined ; if only tho 23. cusecs of genuine pcrco- 
lation were saved, and none of what has boon olassed as wasto, wo should lmvo to deliver at outlets fifty instead 
of 7o cusecs ; percolation m Government channels accounting for a third of tho quantity delivered, wo should 
havo to tako in only 6G j cuscos at tho head as compared with 75 cusecs as tho result of lining canals. Similarly, 
if we were to induce such economy of irrigation that tho 25 cusecs of wasto were saved, wo should still with 
7 ' w^r-courses only »«*to to tako in fifty cusecs at tho head. Tho contrast is increased 
if we subtract from each figure the 25 cusecs usefully applied, leaving 50, 31? , and 25 cusecs that is being added 
to tho sub-sod water-tablo Tho points to bo mado aro two : first, that (apart from tho difficulties of lining 
too^^ r t0 b ° k ° pt “i n °7 , and tho fa0t that measures further down tho systom Jeavo it with 
socon'd tlmTthe n Tr meas " r « 3 . shoaId bo started fr0 "> ^0 bottom instead of tho top of tho canal system : 
to ouestten m i™ u a! 7 “ CO i ra P r ° h< T V ° E ° ll0m0 ’ nnd t1mt a tcst as suggested in tho answer 

7,777,77 (F P1 35 f, 13 b!ialy ™ ntcd > 50 t'uR loast ono canal scheme of those next to bo cons- 
tiuccea, may be built on such hues. » 

„ , S (6 7 SuUab f y o! wate ! ratcs.-C.vnal water-rates being of tho order of ton per cent of the 

cidar crons When cl C< T 77 haV ° th ° oScot on tho Pindars preference for parti- 

aS ^reduotioii^o L cal ed 8 ^ C! ‘ na \ ratos ^suggested, a reduction is generally meant ; I do not consider 
any reductions to be called for on such grounds as como within tho perviow of an irrigation officer. 


Mr. E. S. Lindley called and oxamined. 

out T- 10 ? 7 abs ? r P ti(m is a distinctly technical question which lias to be worked 

thoraW offieinov P ? An ,,7 th ° Ithmk we should attempt to bring tho hharif efficiency up to 

down to tho rahi 'i flnlt 1 t +i * '7 * 10 ^ lan f delta, t.e., tho depth of water applied should ho brought 

alTliave to cousM^t^ 7-^ b ° reduced ' ™cn that has been done, it seems to melbat we shot, Id 
Serious. Tlie m-cater tl,„ . c P I0stl ° n waterlogging in tracts in which it is becoming or has already become 

water vou noifr into +1 n 7 jrn gation in the tract, tho moro water you givo for irrigation, the more 

nionortiota to to tt *1 f % T-° 3 ~* " asted > «»o amount that goes doum to tho sub-soil table, is 
loS we are 7,777 777 U3ed . ligation. If you add to that, you will increase tho water- 
iun an aTjnrecHblv luVfTf*? c ° ] U i ^ lc orctical capacity now, I consider that to a small extent we could 
lor it We could riin ?>>:« ^ ^ ^ lengthening the weak places and cutting berms if there was a demand 
in runninv some o^D.e rfS 5 ® T7 P 7 “ April and tban at Present. In Aprd and May, there is a difficulty 
a large K7e 77° 7 od r emand * low that we cannot run them properly- If wo had 
the channels could bo run mn nTn ? rd wo should find tho distribution wo k very much easier and 

for one month 71 VaMnOfo 6 f ° lently * han at P rescnt - ' We would rather havo tho channels running lull 
We ZSe find 2 J , 7° m ? athB : * tho reason why we sometimes 1 ave closures in April, 

when we h7ve to ioreZa^ ^ol ^ rea ^ We come down to days at times 

to close down so as to stimulate j Je °n7 because other people want it. At such a t'me it may be better 

season as they do in the rdbi fi-veenf” • ' ^‘' czam ’ n f ars c |° not keep their water courses as clean in the khan/ 
there are some short Periods of Jem 7 °7° ber ,vhea tbey are gettins raoro wafer. At th: souring times, 
hharif, the vwvter course^arn .1777 ’ ^ E °“° 7 tbem will , clear their water courses. 'Dorhig tho ' 
do in rali, the upper outlets wm Id betnselves - tb °y kept their water courses as clean in hharif as they 
i, tne upper outlets would give more water than they do at present. The fact that they do not do it. 
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appoars to show that, under prosont conditions, thoy do not want nioro water in kharif. In tho kharif 
there is roally little difficulty in forcing tho supplies to tho tails of tho distributaries whilo in rabi there is 
great difficulty, especially on distributaries not fittod with modules. In fact this is a reliablo means of 
gauging domnnd, and our statements of poor or keen demand aro not based on moro opinion. Ordinarily in 
tho kharif, you run a smaller disolinrgo at the head and get n greator supply to tho tails on tho distributaries 
than you do in tho rabi. 

3599. I recommend lining both from tho point of view of proventing waterlogging and also of making 
moro water available at tho critical poriod of irrigation. Water lost by absorption goes to tho subsoil table. 
Tho uso of modules is undoubtedly beneficial. I expect a small incrcaso of irrigation from it by tho tails of 
distributaries getting their proper supplies moro easily and moro certainly. At prosont, tho irrigation at tho 
tail ends of distributaries is somewhat restricted by the zamindars being uncertain of what they will get. Their 
supplies dopend on tho energy of tho men working on tho ohannels. My reasons for tho arguments in para- 
graph 3583 of my written ovidenco aro that thcro is no case for increasing supp'ies as my impression is that the 
amount of irrigation actually dono is just about ns much as could bo dono in tho culturablo area allotted and 
commanded. I have just seen a paper in which tho case of Egypt is quoted and 200 and 300 por cent, inten- 
sities aro talked of hut tho Indian cultivator iR not like tho Egyptian. Ho would not adopt suoli a high inten- 
sity ns in Egypt. Also wo hear that very largo drainago schemes linvo been necessary in Egypt. Undor 
theso conditions, many intricate questions aro coming up there. As a Divisional Canal Officer, I would welcome 
a greatly increased domnnd in tho early part of tho hot weather and if that demand continued up to October, 
I would meet it by strengthening tho banks and by other improvements in tho channels. < 

3000. I cannot say whether the Shahpur branch of tho Shahpur district could bo mndo a paying concern 
if those tracts which are so reed by Government inundation canals wero taken up and tho privato canals wero 
loft out. It is a tract wlicro thcro aro limited possibilities of growing cotton and it is not grown at all at present 
because tho inundation canals aro opened very late. On tho other hand, as long ns tho privato canals aro kept 
going, tho tract will bo flooded byriver spilb as now. 

3601. (jlfr. Roberts.) The statement in my written ovidenco that tho normal outturn of wheat is moro 
than doublo that of cotton, is based on genernl statements mado to mo and not on personal experience. I 
would consider tho normal price of wheat as Rs. 2-8 to Rs. 3, and the yield to bo tuclvo maunds and 
upwards. Tho normal price of cotton per mound is Rs. 4 to Rs. 5, and tho outturn about six to eight 
maunds. If tho prico of cotton wero Rs. 8 per mound, it would bo more profitable than wheat. In tho case 
of wheat, tho zamivdar looks also to his bhvsa. Ho gets twenty maunds of bhnm which, at annas four 
to six per mound, is worth about Rs. 8. I admit that tho statement in my written ovidenco is based on a 
lower prico of cotton than that now prevailing. If tho present high prices of cotton continued, it would 
mako a tremendous difference but tho zamindars have got to be satisfied with sufficiently high prices. 

3002. I think that beforo anything much is dono to incrcaso tho kharif supply, wo ought to incrcaso tho 
kharif duty. Better uso should be mado of tho water already supplied. Tho only timo when a saving could 
bo effected would be at the critical period, April and early May and September and October. Thoro is no 
shortage of water in the middlo period of tho summer, especially if you could grow moro fodder crops. If 
(he idea is to grow more fodder crop", I think we have enough capacity to cover a considerable increase of 
area except at tho critical periods which I liavo referred to. Thcro aro possibilities of saving in all directions. 
Ho should, of course, have to strengthen tho weak parts of our channels. I do not consider that wo could 
carry as much ns twenty per cent moro without strengthening tho canals. As to carrying any moro supply 
without strengthening, I can hardly speak with authority. My own branch is tho Dower Gugcra Branch. 
It has carried 2,000 cu.sccs against the 1800 to 1000 which it is expected to carry. It could carry ten per cent 

more. , 

3603. As to tho accuracy of Kennedy’s figures for loss by scopago, so far as tho Government canal system 
is concerned, I boliovo they aro approximately correct ; I have not gono into the question deeply to sco whether 
it is so or not. I think his cstimato is 25 per cent, loss from head to outlet. In lining canals, I consider you 
would have to consider tho question of tho amount of water saved in conjunction with the uso that would 
bo made of it. Of course, if you aro going to increase tho intensity to 200 to 300 as in Egypt, you would 
bo able to grow more fodder crops to incrcaso the fodder supply. Increased intensity, leaving asido tho ques- 
tion of lining, is bound to lead to greater waterlogging. It would accentuate tho present evils which are already 
rather serious in some parts. My own observations confirm that 25 per cent of tho water is lost in tho water- 
courses and another 25 per cent is lost in avoidable ways such as waste and inefficiency. Tho Canal Depart- 
ment is continually improving and the zamindars on this canal work hotter than on tho older canals. I believe 
Kennedy’s observations were with reference to tho older canals. Hero wo have divided tho area into villageo 
according to the natural configuration of tho ground. In tho older canal tracts all sorts of boundaries wore 
fixed so we hod to make longer water courses. It is probable that tho loss is less on tho now canals than on 
tho older ones, arid that they are more efficient in this respect. 


Mr. A. E. MURRAY, Superintending Engineer, Derajat Circle, Punjab. 

Examined at Lyaiavur, January 14th 1918. 

Written statement. 

YI. — Irrigation. 

3G04. (50) Experience. — I have had some experience of irrigation, including assessment work, on tho 
following canals of tho Punjab Western Jumna, Sirhind, Lower Clicnab and Dorajat, but I confino my 
remarks mainly to the last mentioned. 

3005. (51) Wheat versus cotton. — It has been my experience that cultivators prefer wheat to cotton 
as an irrigated crop for tho following reasons : — 

(i) It is a food and fodder crop. 

(ii) It is a safer crop and less sensitive to drought, cold, heat storms and attack by insoot pests. 

(iii) Its markot is moro stable. 
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(iv) It requires less rvatcr. . '. 

(v) It is cultivated at a time when climatic conditions are less trying. 

(vi) It is said to be more profitable on tlio avorago. 

3006 (53) (a) Critical period in regard to water supply. — The canals of tlio Dorajat como under the 
classification of Inundation Canals. Irrigation is, in the main, effected during the hot weather months, 
when tlio rivers Indus, Clienah, Ravi and Sutlej, nro in flood. With tho exception of the modem 
Sidhnai Canal, none have off-takes above river weirs (as a general rule, tho Ravi at tho point of off-take of 
-the Sidhnai dries up entirely during the winter). All tho other canals arc dependent lor their supplies on tho 
natural water surface levels in tlio rivers at the points where their heads aro located. These lovols are subject 
to considerable fluctuations. The critical periods are April and May, the latter part of September and 
October. If a large area of cotton did happen to be sown at tho commencement of the irrigating season. 
September and October would be tho critical period. During July and August, we can count on ample supplies : 
in fact, water is often received to excess. Canal irrigation during the critical periods mentioned cannot invari- 
ably be guaranteed and this absence of guarantee is the chief factor militating against extension of cotton 
cultivation in the tracts commanded. ' 

(2) I attach diagrams (Annexures IV— VII)* to illustrate tho water supplies received in tho Sidhnai Canal 
and the Sikandarabad, qne of the older canals, during April, May, Juno and September and October for years 
1912-16. I have also quoted figures of area of cotton matured. By comparison of tho diagram and area 
figures for 1914 with those of 1916, it will be seen what a marked effect the conditions of water-supply have 
on the cotton area, and the remarkablo extent to which variations do occur. 

3607. (52) (b) Watering of cotton.— As a general rule, the field is watered once in May or early 
June to a depth of about six or seven inches before sowing the cotton. Tlio next watoring is given about tho 
end of June or beginning of July and thereafter one watering at intervals of about fiftoen to twenty' days 
until October. The depths of these waterings aro'about five inches. Tlio intervals between waterings depend 
largely on weather conditions. If tho hot wind blows, cotton may require water overy seven days. Fre- 
quently half an acre to two acres of cotton per well aro started from well waterings in April. 

(2) The tracts commanded by tho Dorajat canals arc dry and rainless and tho cultivators nro baokward 
hi their methods in regard to the economical usage of water and tillage generally. Long-staple cotton has 
only just been introduced in tho Circle. 743 acres are reported from tho Sidhnai Canal for 1917. Most of this 
was sown on canal water received at tho end of May and early' June. It is reported to have dono well and 
to have withstood tho abnormally wet conditions of tho past monsoon better than the deshi, but I havo been 
unable to obtain any figures of out-turn. Pir Baklish, zamimJar of Buch, Multan, estimates an out-turn of 
ten and a half maunds per acre of American cotton sown by him in March 1917, on three acres, by means 
of well water and matured by canal. The fields wore well manured prior to sowing. Ho is favourably 
impressed with the result "and will do moro next y'ear. - , 

3608. (53) (a) Possibilities of expansion of area under cotton by enlargement of canals. — Enlargement of 
tho canals of the Derajat Circle would not overcome tho difficulty of securing early and lato supplies, more 
especially early supplies, and no large expansion of tho area under cotton can bo looked for by increasing 
capacities. 

(2) In regard to canals in general, before any such drastic innovation as enlargement can be contemplated 
with the object of pushing the cultivation of long-staple cotton, it would seem that ono of the two following 
conditions must be satisfied : — 

(i) that a supply of water, in excess of the maximum which tho canal is now capable of carrying, 
can bo assured in the river at caual off-take during April ; or 
(ii) that the present demand for water during April is in excess of that which the canal can now carry. 

The Western Jumna Canal is an example of a canal in which condition (i) is not satisfied and tho Sirhind 
and Lower Clienah Canals are examples of canals in which condition (ft) is unsatisfied. Any enlargement of 
canals with the object of securing extra supplies during February, would, in my T opinion, be futile, as river 
supplies, in excess of the carrying of the canals, cannot be assured at that season. 

3609. (54) (a) Improvement in duty of water by remodelling of outlets. — It is difficult to say to what 
extent the duty of water on the Derajat canals can be improved by equalising the distribution of supply 
between the upper and lower outlets. On the Upper Bari Doab Canal, the kharif duty for tho years 1893 to 
1895 averaged 69, for the years 1913 to 1915 the average rose to 98, an increase of forty per cent, presumably 
as a result of remodelling. On the canals of the Derajat, a certain amount of remodelling has been done and 
is being done, but I consider that, other things being equal, we may reasonably expect an improvement 
of about twenty per cent, from further scientific remodelling and that the area under cotton will expand in 
the same ratio. 

3610. (54) (b) Utilization of modules. — It is impossible to say, in the absenco of praotical data, 
to what extent modules or gauge outlets would improve the duty. It can only be said that their effect would 
certainly be beneficial, especially during periods when water-supply is tight. Modules have not been intro- 
duced up to date in the Derajat Circle. 

3611. (55) Fluctuations in river supplies and their effects. — The increase in spring and deoreaso in 
autumn of tho rivers, with which the Derajat canals are concerned, are generally speaking gradual. Tho 
rate of increase or decrease does not, in my opinion, affect the cultivators, preference for ail}’ particular crops. 
That is dependent on the extent to which increase and decrease take placo at critical times. If tho rise were 
early and rapid, on impetus would be given to the cultivation of cotton and indigo. 

3612. (56) (a) Utilization of wells for irrigation of cotton in canal areas. — It is possible, in the tracts 
commanded by the Derajat canals, for sowings and final waterings of cotton to be carried out to a small 
extent by irrigation from wells. As a general rulo, cultivators prefer to await tho arrival of canal water befoio 
sowing, but it is a fairly common practice to sow half an acre to two acres per well by the aid of well Water. 
I t is possible that tho cultivators may be encouraged to extend this area to four acres per well but this is consi- 
dered a maximum figure. There seems to be an impression that the high current market rate for cotton is 
only temporary and will not be maintained. 

3613. (56) (b) Extension of irrigation under wells in canal areas. — I attach a statement (Annexure I) 
to show the extent to which wells exist in the tracts commanded by tho canals, of the Derajat, and the 
extent to which the number has increased since settlements. 
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Annex 

Statement showing cullurable areas commanded, areas irrigated and matured, areas of cotton 




Areas irrigated (upper figures) areas 
matured (loicer figures.) 
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cullurable area commanded. 
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Akni'.xurk II. 

Statement showing cull'irablc comman-'cd area with average arm matured anil area ; proposed to he ir right tel' by 

the Heeveli Weir Project. 


Kamo of canal or area. 

j 

Cultu ruble 
com inn ml* 
ed area. 

Average 

area 

irrigated 
for 14 
years 

1000-01 | 
to » 

1013*14. | 

i 

Average 

area 

matured ! 
for 14 j 
years 
1000-01 
to 

1013-14. 

Area pro- 
posed to 
l>e irrigated 
by tho Pro- 
ject at 00 
per cent. 

Probable 
improve- 
ments on 
matured 
areas, 
column 3 
minus 
column 4. 

r 

•i 

3 

4 

5 

0 

Loft Feeder now area (Jhang) . 

105,-100 j 

... 


98,784 

98,781 

Sielhneii Series. 

Sidlniai Canal . 

. 

018,390 

100,200 

; 

j 150, 7G3 ; 

100,209* 

45,440 

FazilshUi ..... 

32,730 

14,108 

10,331 j 

19,038 

9,107 

lvaranga . . . . . • j 

3 ,800 

1 

8,101 

5,880 

21,500 

15,611 

, Total, 

3S0,929 

1 

218,421 

107,183 

237,347 

70,104 

Chentib Inundation Series. 

Matithd . 

17,000 

8,501 

l 

0,^01 

1 

10,200 

3,300 

Walt Muhammad . ... 

103,316 

83,315 

02,010 

110,580 

60,970 

Sikaudarabad 

160,231 

- 81,05!) 

04,219 

00,138 

25,010 

Total 

300,647 

172,035 

133,729 

210,027 

SO, 198 

Mazajfurgarh Canals. 

Right fecdor now aroa .... 

; 

17,482 



101,083 

104,085 

Karam Canal , . . 

19,001 

7,203 

0,272 

11,402 

5,103 

Total 

103,480 

7,203 

0,272 

110,087 

109,815 

GRAND TOTAL . | 

1,112,002 

398,550 

307,184 

G/2,145 

304,001 


* This is actual average Irrigated and Is something over CO jer cent. 


AtWEXURE III. 
Deraj at Circlo.. 


Statement showing a jiproximale area oj each crop irrigated per 100 acres ci Humble commanded area based on 
statistics for gears 1913-14, 1914-15, and 1915-10. 


Name of Chops. 

— 

Sidhnui 

Series. 

Cltcnab 

Inundation 

Series. 

Lower 

Sutlej 

Scrioi. 

Muxallnr- 

garh 

Series. 

Indus 

Series. 

Khttrif Crops 

Sugarcane 


0’4 


0-8 

0-2 

Rico 


3’0 

0-2 

8-0 

8-7 

Cotton ♦ 

/ v ME® 


3-4 

4-1 

4-3 

Indigo . 

0-1 

1-0 

0-7 

00 

0-3 

Juar . 

5-5 

2-1 


1-2 

4-1 

Maize ....... 

Bajru , 

0-5 



g.o 

Miscellaneous ...... 

2 o.o 

"ioo 

9 - 2 

4-8 

4*4 

Total 

• 32-2 

22*2 

18-2 

21-7 

22-0 







































MINUTES OF EVIDENCE. 


131 


Punjab.] ^ Mr. A. R. Murray. [Continued. 


Axxexure ITI — continued. 

Statement showing approximate area of each crop irrigated per 100 acres cnlturahle commanded area based on 

statistics for years 1913-14, 1914-15, and 1915-16. 


Name of Crops. 


Chonab 

Lower 

Muzaffar- 

Indus 

Series. 

Series. 

Inundation. 

Series. 

Sutlej 

Series. 

garb 

Series. 

Paid Crops. 






Wheat 

28-3 

20-1 

17-2 

25-0 

' 8-4 

Barley 

M 

0-5 

0 5 

1-2 

0-3 

Gram 

4-3 

... 


4-0 

1-0 

Miscellaneous ^ . 

8'4 

7'8 

... 

G-l 

1-9 

Parson ....... 

0-8 

... 

C-9 

... 

... 

Total 

* 

42>9 

28-4 

26-0 

30.3 

12-2 
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for nearly 25 years, and have been in Divisional charge for nearly eleven years. The detail of my services is 
as follows : — ' J 

1803 — -1898 in the Ludhiana Division of the Sirhind Canal. 

1898 — 1903, Lower Chenab Canal. 

1904 — 1905, Sidhnai Canal. 

1905 — 1011, Sirhind Canal. 

1912 to date. Lower Chenab Canal. 

. 3035. General conditions _of tenure, land revenue, and water rates on the Lower Chenab Canal.— By far the 
greater portion of the area, irrigated by the Lower Chenab Canal, consists of what was Government waste 
and granted to Colonists from various districts in the Punjab, and to the local nomad or jangli ; and bv far 
the largest percentage of holdings are peasant holdings of ono square of 28 acres, and some half square holdings; 
here and there, tiiere are yeoman and capitalist grants of five squares and upwards. 

(2) The land revenue assessment is “ fluctuating that is to say, tho cultivator pays revenue only on 
the area lie cultivates, and notiiing on fallows ; the revenue rate is highest for canal irrigated land, then for 
well irrigated and lowest for what is matured on rainfall. No differentiation is made with respect to the 
crop sown. 

(3) Canal water rates are also “ fluctuating ” and the cultivator pays according to the area irrigated and 
the crop cultivated. There are various rates of water rate. 

3030. Analysis of crops grown on various canals. — I submit the following tracings (Annoxnres IV — X.)* 

1. Diagram of the Rise and Fall of the River Chenab, 1915-10, at the Alexandra Bridge (Anncxure IV). 

2. Diagram of the Rise and Fall of the Rivor Ravi, 1915-10, below the Sidhnai Dam (Anncxure V). 

3. Water consumption diagram of the Lower Chenab Canal for 1915-10. (Anncxure VI). 

4. Diagram showing the duration and amount of supply in the Sidhnai Canal for 1915-10. 

(Annexure VII.) 

5. Working record of the Lower Chenab Canal, 1915-10. (Annexure VIII.) 

0. Working record of the Lower Jhclum Canal. (Annexure IX.) 

7. Diagram comparing the percentages of the chief crops irrigated by various canals in the Punjab 
during the year 1915-10. (Annexure X.) 

(2) An inspection of Annexure X will show that the following percentages of the annual areas irrigated 
were under cotton ; — 

Per cent. 


I. — Western Jumna Canal 13-S 

II. — Sidhnai Canal 11-3 

III. — Lower Bari Doab Canal ll’O 

IV. — Upper Bari Doab Canal 9-2 

V. — Lower Chenab Canal 8-1 

VI. — Lower Jlielum Canal 3-8 

VII.— Sirhind Canal Ml. 

VII. — Upper Chenab Canal Ml. 


(3) I am unable to explain why the Lower Bari Doab Canal stands so high on this list. It is a new canal, 
much of the irrigablo area is unallotted, so that there must bo considerable surplus water in tho rabi ; an 1 
whero such exists the figures for the other canals show that the preference of cultivators is to increase the 
area under wheat and oil-seeds ; this is particularly noticeable in the case of the Upper Chenab Canal, another 
new canal with water to spare, which grows no cotton at all. The case of the Sirhind Canal. is different, the 
hot sand storms in May and Juno batter and scorch the young cotton plants, so that cotton does not find 
favonr. I also tlrink tho soil is unsuitable. The Sidhnai Canal stands high on the list, but considering that 
though it receives a very heavy supply during the cotton season and none whatever during tho wheat season, 
except for a first watering, still 59-5 per cent, of tho irrigated area is put to wheat and food grains, I think 
that this distinctly points to a marked preference for grains. Again, on the Lower Jhclum Canal, on which 
tho conditions aro very much the same as on the Lower Chenab Canal, the percentage of area under food 
grains and oil-seeds is very high and that under cotton very low. This canal has hitherto had a very good 
supply during the winter season, and cultivators take the opportunity to put in largo areas under wheat and 
oil-seeds, which they evidently prefer to cotton. I am of opinion now that the Lower Jlielum Canal will 
get a less liberal supply owing to a portion of tho Jlielum River supply being required for tho new canals, 
that the percentage of area put under cotton will increase. 

(4) In goneral, my opinion is that an increase of the cotton area will not follow an increaso of canal water, 
but a decrease. It is only when the canal supply is so reduced ns to make it hazardous to mature large u heat 
and oil-seed areas, that cultivators will fall back on cotton to fill the land thrown out of wheat. 

3637. Analysis of cultivated areas of different classes of cultivators. — Attention is invited to Annoxure I 
and to the diagrammatic representation of the same in Annoxurcx I. I should like to say that the selection of 
villages has been made entirely at random ; all aro favourably situated as regards water-supply. The results 
are curious and will occasion some surprise. Manzas 191 and 195 aro cultivated by janglis or bar nomads ; 
these peoplo have tho reputatioii of being poor cultivators. The figures in the statement show that they 
grow in normal years about 2-GO times as much cotton ns the infinitely better cultivator, tho hamboh of Mauza 
284, and about tho samo as tho safed posh or yeoman of Mauza 363, and while the effect of the war has been 
to reduce tho area under ootton (including melons) in the jangli villages by only thirteen per cent., tho area, in 
Mauza 284 has fallen by 5b per cent, and in Mauza 363 by 38 per cent. 

(2) As regards the water allowance, tho jangli villages receive twelve per cent. less water than either of 
other two. This difference is due to tho fact that while non-jangli villages receive water at a certain rate to 
irrigate 75 per cent, of the holding, janglis receive water at tho same rate to irrigate only 66 per cent, of their 
holdings. 

(3) If water wero the only variable factor, it seems obvious that those who receive least water cultivate 
tho most cotton. 

(4) I should like to record that, so long ago as 1912, 1 noticed that the villages on the Bhowana Branch, 
which aro all colonised by janglis, grew practically notiiing but American cotton, whereas tho non-jangli 
grow only deshi. Tho cotton produced by the Bhowana Branch janglis is marketed in Jliang. 

* Published in separate volume ot maps and plans. 
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(5) An inspection of the diagram and statement will show that the jangli grows a great deal of fodder. 
In addition to what is shown as fodder, he feeds the juar stalks to his cattle, also a portion of the wheat 
in its green state and lastly along with his cotton he almost invariably grows tho pulses, moth and mung, as 
green feed for his cattle. In this case only cotton (the higher rated crop) pays water rate so that the moth^ 
and mung aro free. This fact is probably one of the factors that acts in influcucing the jangli in favour of 
cotton. 

(0) Finally, while the no n-jangli has fifteen per cent, of his area under toria and six per cent, under sugar- 
cane, tho jangli has only three per cent, under toria and ten per cent, under turnips (sag), so that the jangli 
is behind in these crops to the extent of eight per cent, and he uses the water in growing an additional three 
per cent, of wheat and has enough to give cotton the late waterings which it wants. I believe if the jangli 
wcro not a dairyman he would not grow so much cotton. 

3038. Preference for wheal and oil-seeds . — I think all the statistics I have put forward Bhow that culti- 
vators have a marked preference for wheat and oil-seeds. The reasons for this are many — 

(1) Difficulties in connection with cotton cultivation. 

(2) Capriciousness of the market from the producer’s point of view. 

As regards (1), wheat is easily grown and easily harvested and it is free from diseases and pests. On the 
other hand, cotton wants constant attention during the hot months ol the year, the harvesting is a laborious 
process, and tho boll-worm is a nightmare. But all these troubles would be set aside, if the average return 
from cotton was as satisfactory as that from wheat. This brings me to — 

(2) Capriciousness of the market from the producer’s point of view. It is hardly necessary for me to 
lay stress on the point that there is no comparison between the prices of wheat and those of cotton from season 
to season ; while the former has been stable and rising for some years, the latter has been subject to violent 
fluctuations, and the cultivator, who, though he may be illiterate, is remarkably shrowed, prefers a certainty 
to a gamble. He spends no money on implements, etc., for special crops ; thus he is unfettered to turn to 
any crop that may show prospects of a good return. This versatility makes him a person to be respected. I 
believe the solution of the problem tho Committee has set out to solve lies here. If the zamindar is not treated 
well in the matter of prices, his counter attack in the following season may be taken as a foregone conclusion. 

3639. Potation of crops, and an answer to the question, “ Arc Lands idle and available for further cropping t " — 
In Annexure XII I have endeavoured to represent the actual rotation that has been followed by certain typical 
cultivators. I myself am not able to offer an opinion as to -whether tho rotation was suitable or not. As 
regards tho intensity of cultivation the diagram speaks for itself. 

(2) I omit an analysis of the squares from safed posh village, as tho holdings of which they form part 
consist of five squares eaoh and no useful purpose would be served by analysing the crops produced in a part 
of the holding only. 

(3) The analysis of crops in the square of Mauzas 191 and 284 is as follows : — 


Mauza 191, Cultivator Jangli. 

Percentage of holding cultivated in rabi .... 
Percentage of holding cultivated in kliarif .... 


Per cent. 
' 74 
' 42 


So that he cultivates 116 per cent, of the holding during the year, or sixteen per cent, is double-cropped 
while the area ho is supposed to irrigato during the yoar is only 66 per cent, of his holding. 


Mauza 284, Cultivator Kamboh Sikh. 

Percentage of holding cultivated in rabi ..... 
Percentage of holding cultivated in kharif ...... 


Per cent. 
SO 
28 


The Kamboh, therefore, cultivates 114 per cent, of his holding during the year, fourteen per cent, is double 
cropped, while the area he is supposedto irrigato during . the year is only 75 per cent, of tho holding. It is 
clear, therefore, that the man with the larger supply concentrates on the rabi rather than on tho kharif ; further, 
that both classes of cultivator already make excellent use of then’ land. 

3640. The effect of water-rate on cotton growing . — The water-rates prevailing on the Lower Clienab Canal 
are as follows : — 


Per acre. 


I. — Sugarcane . 

D- — Bice , ........ 

HI. — Melons (including cotton growing with it) .... 

IV- — Cotton, oil-seeds, wheat, barley, oats, maize, winter fodder crops 
\ . — Summer fodder crops and gram ...... 


Bs. a. r. 
7 8 0 
0 4-0 
5 0 0 
3 12 0 
2 8 0 


Lift irrigation is half tho above rates. 


3641. 11 aler-ratc fluctuations . — Since tho operting of the canal thoso rates have prevailed. They have 
never been enhanced to correspond with tho increased profits accruing to the cultivator. The only change 
hr.s been in the opposite direction and 109 villages pay a reduced fourth and fifth class water-rate. 

3612. I/and reroute [actuations , — Land revenue has been enhanced ns below: — 


In IS92-1900 it stood at 
In 1901-1902 it stood at 
In 1093-190G it stood at 
lu 1906-1912 it stood at 


Per acre. 
Rs. A. T>. 

1 4 0 

2 4 0 
2 7 0 
2 4 9 
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Since 1912 the now assessments have come into force and the land rovenuo varies fiom Rs. 2-4-0 per acre 
to Rs. 7 per acre. • 

3043. Specific cases oj land revenue enhancement and its effects on cotton growing . — For the purposes of 
comparison two villages on the Rakh Branch have been selected. They are typical of conditions on the Rakh 
Branch ; as a general rule the land revenue is lighter elsewhere. In both Mauzas No. 208 and No. 273, the 
land revenue demand was raised from the rail crop of 1912-13 by about 230 per cent. It will be seen from 
the Aimexurcj II and III that even this enhancement of land revenue had no effect on the area put under 
cotton, which did not decline until the outbreak of war, oven so a recovery was made in the kharif of 1917. 
This bears out my opinion that rates do not have any effect, provided the crop matures and the cultivator 
gets a fair price for his cotton. Both land revenue and water-rate are paid by the cultivator to Government 
and ho does not bother about how much goes to one Department and how much to tho other. 

3644. Utility oj modules . — It is perhaps a little early yet to speak definitely on the effectiveness of modules. 
But I think if a suitable dovice is used and the distribution of supply equalised, tho annual area of irrigation 
could bo enhanced by not less than five per cent. ; that is to say, by one million acres — but assuming tho 
present market conditions do not change, I think, the ineiease under cotton would be only pro rata, that is 
by 84,000 acres, producing a water-rate of Rs. 3,16,000. 

3645. Construction oj weirs . — I consider it extremely bad irrigation practice to construct veirs, with tho 
object of commanding isolated blocks of high land ; such practice leads to nothing but trouble, breaches and 
water-logging, but by far tho worst evil, that such device’! result in, is that tho channel so treated loses w orking 
head at the off-take, and it cannot take its full discharge excopt when tho feeder is running full supply ; a 
defect which not only seriously handicaps the cultivators of the high land, but also all thoso who did quite 
woll without the weir. For the irrigation of high isolated tracts, tho wiser course is to adopt lift irrigation, 
but tho water-rate for this class of irrigation should be a graduated rato according to the extent of lift and 
not bo uniform as at present (half-flow rate). 




136 


INDIAN COTTON COMMITTEE 



Raw an 







































Fenugreek 



TOTAL . 1,198 .. 1,000 .. 1,103 .. 1,118 .. 973 .. 1,003 .. 1,102 .. 1,115 .. 1,182 .. 1,790 .. 1,813 


























Annexure II. 

i 

Statement of water-rate and land revenue assessed and area sown under cotton crop by crop for the last ten years ending kharij 1917 in Maura No. 208, Raich Branch , Lower 

Chenab Canal. 5 
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Asnkxure IITi 

Statement of icatcr-ralc and land revenue assessed and area soion under cotton crop by crop for the last ten years ending lliarif 1917 in Mauza No. 273, Raich Branch, Lower 
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Paying enhanced land revenue. 
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3054. As an irrigation officer, I do not soo any objection to a higbor intensity of cultivation. Tko econo- 
mies of higher intensity should bo worked out by oxporinionting on a particular distributary. It would bo 
comparatively simple to nrrango for higbor supplies' in tho summer season on such a distributary. 

3055. As regards tho provision of woirs on inundation canals, I do not think it is practicable from the 
money point of view. The number of woirs required would bo too groat. Gonorally spoaking I cannot sco 
any objoclion from tho engineering point of view. It would stabilise supplies at tho beginning and ond of 
tho season. 




Annexure I. ' 

SMmmt showing irrigation on Direct outlets Darsana Branch illustrating the effect of installing Kennedy Gauge outlets in 1914. 
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Punjab.} 


Mr. T. A. Mn.LT.it Brownlie. 


JMr. T. A. MILLER BROWNLIE, C.E., M.I.W.E., M.I.M. & C.E., Agricultural Engineer, Punjab. 

Examined at Lyalltor, January 15tii, 1918. 

% Written statement.' 

VI. — Irrigation. 

3050. (60) Experience. — For the last ton yoars I havo bean engaged on works largely connected with 
irrigation problems. Two of those years woro spoilt on tho Lowor Swat Canal, North-West Frontier Province, 
whore I was intorestod in tho losses of water duo to absorption and evaporation and, in 1908, those losses 
between tho canal hoadworks and tho outlets to tho fields amounted to not less than thirty per cent. 

3657. (51) Sowago disposal scheme at Amritsar and the question of lining channels. — Between tho years 
1909 and 1915, wlfilo employed as Municipal Engineer in Amritsar, I constructed a small sewage disposal 
schemo and irrigated ovor one thousand acres of land by sowago effluent. Tho effluont discharge was five 
cuscos and on tho short portion of distributing channel that was lined with brickwork in cement, tho absorp- 
tion losses wero practically nil while in tho earth or kachcha channel these lossos-amountod to 0-3 cusecs in a 
wotted area of 32,000 square foot or say ovor nino cusces loss por million wotted square foot. These measure- 
ments were mado botweon two and throo years aftor tho channel was constructed, and on that account 
may bo slightly on tho high side, but judging by observations mado by officers of tho Irrigation Department, 
tho losses in this channol bear a closo relationship to losses observed on similar' channels of othor canals in 
tho Punjab and are in my opinion sufficient to justify tho lining of such channels. 

(2) On this Amritsar schemo, tho rate chargod for irrigation amounted to Its. 12 por aero por crop. If 
tho channel had been linod, an additional area of sixty acres would havo been cropped twice in the year, 
giving an incomo of Bs. 1,440 while tho cost of tho lining for a thirty years’ lifo would have amounted to 
Bs. 4,000, thoroforo the cost of lining would, in this caso, have been paid off in three years and for tho 
remaining 27 yoars, tho additional profits on tho sohomo would liavo amounted to Bs. 1,440 per annum 
less maintenance which would havo boon practically negligible as tho lining is a high quality one, whereas tho / 
maintenance of tho unlinod channol amounts to betwoon ono and two hundred rupees per annum, 
practically tho whole of wliioh would bo saved in addition to tho abovo. 

(3) In small pumping installations for irrigation purposes, tho absorption losses in water-courses is not 
less than ten por cont. on wator courses averaging one-and-a-half milos in length, the cost of lining these water- 
courses would amount to Bs. 3,000 and the avorago crop value is roughly Ks. 35 por acre. In a ono-and-a-kalf 
cusoc plant, tho additional area irrigated would bo 25 acres of a potential valuo of Bs. 875 for one crop and 
taking ono-and-a-half times tho area as twice croppod then tho crop valuo is fully Bs. 1,300 which pays off 
tho cost of lining in loss than threo years. 

3658. (52) Utilization of wells for irrigation of cotton in canal areas. — 1 liavo had considerable 
experience of tho installation and working of tubo wells for thojUst six years and, in cases whore the irriga- 
tion canals carry water during tho suminor months only, 1 do not consider that the installation of tubo wells 
ill ordor to sccuro tho first and final waterings of American cotton would bo a sound financial project. 

(2) Any power plant to be run economically should bo kopt working, and to instal such a plant in older 
to obtain a wator supply for a total period of roughly 2-1 mouths in tho year means that tho interest on 
capital, depreciation, for tho wholo year and tho establishment charges for a considerably greater poriod than 
21 months, if not for tho wholo year, havo to bo rccoveied from thoso two-and-a-half months’ work. Further 
tho cost of power lifting of water is vory considerably higher than tho^eoat of irrigation from canals. Tho 
appondod diagram (AnnexiTro 1)* shows the comparative cost per aero per crop (general crops) for irrigation 
by ordinary wells and by tubo wells. 

(3) Tho rate for canal irrigation is that of tho Lowor Chcnab canal and it will bo observed that this is 

approximately Bs. 4-12-0 per aero por crop. Tho cost of pumped water becomes greater as tho lift inorcases, 
but it will be observed that the cheapest power schemo is approximately Bs. 7-12-0 por acre per crop on a 
lift of 24 foot, tliis is for a plant working constantly or at least for tho samo periods that canal wator would 
bo run. — 

(4) Irrigation from ordinary wolls worked by bullock power on tho same lift would cost over Bs. 17 por 
aero per crop and thero is undoubtedly a distinct advantage in power pumping on a largo scale versus bullock 
power pumping which shows that on land unirrigated by canals, tho zamindar is well able to afford tho water 
ratos imposed by a powor pumping plant and that water can be pumpod on a largo scale from depths of at 
least sixty feet at a rate profitable to tho zamindar, but such sekemos can onlybc successful in areas uuirrigated 
by canals. 

(5) On porennial canals, tho matter is somewhat different. Thero arc very many falls on tho various 
perennial canals of tho Punjab whoro power has been running to waste for years and these should be utilized 
for pumping wator from tubo wolls in their neighbourhood. Tho cost of such pumping would bo considerably 
less than the costs shown on tho accompanying diagram but would bo in oxccas of canal rates, and suoh pumped 
water could bo utilized for tho first and final waterings of American cotton when tho ordinary canal water 
is required for othor crops. 

3659. Effect of ’pumping on sub-soil water level. — Pumping from tho sub-soil has a vory local and only 
slightly retarding effect on tho riso of sub-soil water level and 1 do not eonsidor that it is a remody for water- 
logging winch appears to bo mainly caused by absorption losses from tho canals thcmsolves, tho remedy being 
to render these impervious by lining. In now canals and in distributaries and branches of old canals which 
are closod frequently this prosonts no difficulty but in main linos whero a constant supply has to bo maintained 
tho matter involves considerable difficulty and oxpenso. 

3660. (64) Suitability of water rates. — Judging from tho high rates willingly paid by zamiwlars for ’ 
pumped wator for irrigation purposes, I am of the opinion that tho oxponsos involved in improving the existing 
and new canal supplies could bo satisfactorily mot by a slight enhancement of present canal rates. These 
presont rates woro fixed at a time when rivor wator was plentiful for tho noods of tho areas irrigated and canals 
wero designed in a manner not conducive to the saving of .wator but which owing to their low cost allowed 
of the fixing of a low wator rato. Tho timo has now come for tho extension of irrigation by the use of all 
available rivor wator, and as a considorablo extension can bo mado by canal improvement, I consider that a 
small enhancement in rates to meet this improvement would bo well worth considering. 


Published In separate volume ol mapsnnd plans. 
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Punjab .] 


Mr. X. A. Mh.i.uk Bkowm.ii:. 


{iUmUnuxd. 


JMr. T. A. JllLLKit BlioWra.m called and examined. 

3GG1. (Mr. Ashton.) I am a Civil Engineer. I qualified in 1001 at Glasgow University and liavo boon 
engaged on engineering i>rojccts over since. 1 spent two yearn on the Lower Swat Canal, I liavo bad no 
oxporionco of irrigation canals beyond that. I have had pumping experience in Britain and in Amritsar. 
I put in a sowago disposal sohomo at Amritsar, Ilia outlet channel of which discharged about live cusecs and 
irrigated fully a thousand acres. 

3GG2. I measured tho losses duo to absorption on tlio Lower Swat Canal and on several other smaller 
channels. On tho Loivor Swat Canal, there was thirty per cent, net le-s by absorption. There is a certain 
amount of cotton grown on it and quite a largo amount of wheat. 

3GG3. There are over GOO of my tube wells now in u.so in India. Tliejo are probably about 370 in use 
in tho Punjab. 1 would not advocate tho use of lube wells for t ho first waterings of American cotton on canals 
running in tho sunimor months only. That would mean that they would operate for only 21 months a year 
and it is not sound financially to run any machine only for 21 months. Von liavo got to'coimidcr dejireeia* 
tion, loss of interest on capital mid renewals. That would litirc the irrigation rates very considerably. It 
is too expensive a proposition. The zamindars would rather wait a bit and pay the ennal rates. The ea-o 
of perennial canals is rather different. If you could get power from tho perennial canals and if water wars 
required for tiro first watering and tiro final watering when tho ordinary canal water was required for other 
purposes, then it might bo worth while to provide tube wells, provided tbe power could bo u>'cd for other 
purposes. But the plant must bo kept working, otherwise it would not pay. It is j>o.«ible, in certain dis- 
tricts, to run tho tubes at a rate that would mean a small addition to the ordinarv canal rates but it would 
bo an addition. You certainly could trot do it ort canal rates. Then again t lie question of lift come i in. You 
could make a paying concern of it in areas where the subsoil water level is within a short distance of the surface 
Where tho lift is low, it is a question worth considering. It might pay Government to keep down the sub." 
soil water level but tho amount of water you obtain by punning from tbe sub-soil is practically negligible. 
You nro not going to keep down the eub-soil water by pumping .from tho Bub-soil, but irrigation bv pumping 
from tho sub-soil prorents tho application df foreign or canal water to tho soil and therefore jW in aub-soi! 
Mater from that cause is prevented. Tho actual ri<c of tho sub-soil water is duo to absorption from tho canal 
itself and tho question of lining comes in again. * * 



but tho discharge can be economically increased on greater lifK 

3GG5. Tho diagram 1 have put in shown that pumping is cheaper !h,ni working 1>V bullocks, but it h a 
lot more oxpcnsjvp than canal water. The average rate for the latter is rlightlv under IK I. Our rate for 
pumping hero is about La. 7-U.-0 that is ou short lilts, i.t., where sub-soil water is ten or twelve feel from 
ground surface. Asa matter of fact, the actual rates are probably considerably under these but these are safe 
figures, norther too high nor too low. If you got water power from canals, tho rate would bo still fuilhor 
reuuecd but it would never eomo down to canal intcs. 

lmV0 bu ?".l;" t 1 ti "S “P " cl , ls >‘'l Jr ami tiro original estimates allowed for a life of live 
j eara but lhoy can probably bo used for another live years at least ns those which have been in use for seven 
now die nt cxccliout urdor mid uliow no t>ign of dcprcoinlioii* 

3GG7. 1 cannot give any idea of areas w here pumping could he introduced with apodal reference to cotton. 

liowifri, a vw Tt Y 18 8 "‘ 1;0t nwl i< ' vu ' "here the water table is fairly high but I do not 

know if they would bo Biutablo for cotton. - 

In ■ t , h ° '} mrU ™ r and L’urdasjmr districts, there are largo areas of laud at present 
umrrrgated where the Mib-sorl water is near enough to tho surface to make pumping a paying concern. As 

^Lr° U T U, i I - m ‘Y E ;Y tbat 1Il0 f. nro l );irts ol !! 'o Multan district whore water could be raised nt a 
I should^av tliat w^e“n S e- y — ™ r®’ " h 4 ,cb lhc Pindars pay and which go up to Us. 17 per acre per crop 
l B irrigation at that rate per crop from a depth ol sixty feet. Bullock power 

would work out at the same rate, vh., Its. ] 7 f rom !k depth of twenty to thirty feet only. 

nf 'i “° ? rca “ " b j ch 1 w>uW n( J'’«vnlo development with tube wclhnmtii tho possibilities 

?L C ri?S n tCSt0<J ' C,ulilt **%>««> » <‘t present cheaper and must always remain cheaper 

nutifthoiwemin^-TPf* 1 ?? " ttlCr fiu l’P ,ics ,lt bomo one million sterling. The feeder canals 

1UCVeut n ' JSor l>rion and 1„,h. The question of putting in a canal of any 
tion • 1 hid five vest- 1 * ~ ht*iu *iy w as never considered. Lining was simply regarded as a business propori- 
linlnrr is nluiiiH ■? J u * lcllc ''l. e -''I’ l ' n< ' nt( ' nl(er qualifying before coming to this country. Uudoubledlv 
Utl lco n IS uni n I,,0I> T '‘* ,,W,c]y 11,0 uf view of saving water on the canals ns built 

von rnuch °Tl r ,)\vi.!, ‘ W " T h “, ,rl ; :d ' if 11,010 " as “ ]o>: ’ of f^ty to fifty per cent, it did not matter 
all tho available i ] ni, S iltt ’‘* iu ‘ l * lbo " ,,s oI wnirao a paying eonceni. Now -a-days practically 

is undonbtc^lv uos^sibln rr.^ ' T " l 1,10 1>Hn J\ b H * «■ fiction of saving as much as possible. It 
undoubtedly possrblo to recover a largo proportion of the water lost by lining. 

of tonfeot is^uot a'pafr?fini'^ ^ ^ llc of co *t Lc. 1 per aero for each watering from tubowells, from depth 
von toot is not a safe figure. It cannot bo done. My figure would bo at least He. 1 -S. 

arc bettor, o 11 lll ^° Points since 1011. As to whether oil engines or steam eimineg 

instance! if you Sfo Strimf wbm .Tt, ^ ,° f th “ T" 1 ' “ nbit ' b nro I”'* tho plant. IYrr 
havo a steam oneino Tim mn litngal coal can bo lmd at IK 15 and less a ton, there it uould pay to 

Lahore it pays to put in , S °r t0 tllc 4 conl E "W> bcs . the cheaper it is to run by coal. North of 

they are more casify worked. Y 1 V‘ 1CI , IC ?. t0 steam. Small oil engines nro best for tho zamindars ns 



s a enitnin t i x . , . — uo JiivniB. lira 

are, very wide : we havo got watTr ' S £ ,° l “ s 4 to ? os } 11,0 5,1)110 13 wr.' thirty miles away. The limits 

nave got wator levels hero from five to six foot from ground level down to sixty feet. 
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8‘ n d'} Mr. F. Weight. 


30/3. I have experience of vortical spindle contrifugal pumps. It is an excellent type of pump, much 
better than the ordinary horizontal spindle centrifugal pump. Engines used for purely agricultural purposes 
do not come under tlio Inspector of boilers. What frequently happens is that if a boiler is condemned by 
the boiler inspector, tlio owner merely sells it to some one out in the district. 

3074. Wator raisod by lift is more economically‘'used than flow water. I noticed that first of all 
in connexion with bullock power lifts. The zamimlar divides his fields in much smaller plots, clay linos his 
wator courso so as to reduce absorption and is very much more caroful about the wator. Similarly with tube- 
wells, ho recognises that evory gallon of water is going to cost him a certain sum and if lie loses any it is 
his own fault. Ho is thoreforo much more caroful than he is with canal water. 

3075. I would not say definitely that a steam engine is bolter suited to the zamindar’s work and is more 
fool proof than an oil ongine. There aro types of oil engines which arc quite as fool proof as steam engines. 
Speaking generally, stoam ongines aro porhaps inoro useful than oil onginos, because the Indian mechanic 
has had much longor oxporionco of steam engines than of oil engines. As to tlio question of steam plant 
replacing oil plants you havo to consider how much more labour will have to bo omployed, also the situation 
of tho plant in ovory individual case. On a steam plant you have to employ two men, the engine driver 
and the fireman, that is tho least you oan do with ; with an oil plant, you can, do with one man. Two men 
nro usually employed on steam plants ; you could do with one in special cases but I havo not seen it done 
anywhere in India. I do not think that tho fact that a steam ongine has to bo inspected under the Boiler 
Act, while tho oil engine has not to bo inspected in any way, puts a bar on tho employment of steam 
engines for agricultural purposes at least not in tho Punjab. Steam onginos aro not inspected outside 
Municipal limits. 


V.-Sind. 


Mr. F. WRIGHT, Chief Engineer in Sind. 

Examined at Karachi, January 10th, 1918. 

/ 

Written statement. 

> I. — Acmtcut/ruiuT, experience. 

(a) “ Deshi" short staple cotton. 

3C7C. (I) Experience. — My acquaintance with cotton growing is very limited. Up to September 1907, 
when I loft Sind for Roads and Buildings work in tho Deccan, I had served in this Province on and off for 
about 11 years and in that timo I was connected with parts of tho country whore cotton is but little grown, 
i.c., in tho Karachi Canals, Eastern Nara, Ghar Canals and Euleli Canals Districts. I served a short time in 
tho Jamrao Canal District but that was on the construction of the canal. I served also for a year (1893) in 
the Hyderabad Canals District and then saw just a little of cotton but it was not my business to interest myself 
in this crop more than in any other. Sinco < my return to Sind in January 1917, my duties have not 
required mo to visit cotton growing tracts. " I have, however, been to Nawabshah and acquired a sketchy 
idea, only, of what is dono in tho Nasrat Canals District. 

3077. (2) Varieties. — Tho Sindlii cotton grown in tho Nasrat Canals District is a short staple variety. 

3078 (3) Size of holdings. — When a cultivator has to lift water for his crops, ho is not likely to onltivate 
moro than one quarter of his irrigated area with cotton. The remamder of this irrigated area ho will put 
under bajra and juar and this because ho must havo fodder for his wheel oxon. Tlio area also which a wheel 
can irrigate is but limited and this fact tends to restrict the part of a lift irrigated holdings wliioh will be under 
cotton. ’ . 

(2) Provided wator flows in tho canals by tho end of April or early in May, a Nasrat cultivator, who has 
flow facilities, may irrigate ns much as two-thirds of his land for cotton, the remainder of his irrigated lands 
will bo under juar or bajra. 

(3) If tho wator is late in coming (I.e., not until tho middle of June) a floiv lands cultivator will not sow 
moro than half his whole irrigated area W'itli cotton. Ho takes this precaution because he fears that late sown 
cotton may be affected by frost. Frost is not uncommon between Christmas and tho first week of February. 

(4) I do not know v’kat tho average size of a Nasrat cultivator’s holding is. Holdings vary very greatly 
in extent. 

(5) Cotton sown on an inundation canal which can give water as early sb the end of April will yield a first 
picking by tho end of September. Nasrat cultivators aro satisfied if tlioy get three pioldngs even when the 
cotton is sown as early as April. 

3079. (4) Yields and profits.— Tlio cotton yield on tho Nasrat depends primarily on the water-supply 
which unfortunately is not at all dependable on this inundation canal. In recent years, the set of the river 
at tho canal’s source has been very unfavourable. On the other hand, when this canal was first opened thirteen 
years ago, and for some years subsequently, it was particularly well Berved by the river and gave a good supply 
while the Indus was still at a comparatively low level. At that time also much of the cotton area was virgin 
land. No manure was required. Luxurious crops wore raised. As timo has passed, the land has fallen off 
much in fertility. Summer rain lias becomo moro frequent and with this, grasses hove spread w’idely over 
tho cotton growing tract, a matter which now involves a big expenditure on weeding, if the growing cotton is 
not to bo choked in many places. fThe Sindlii is tho reverse of industrious and will not weed. Nor will he 
manure. Manure is a difficulty as it is only in tho neighbourhood of cattle byres that any is obtainable. Even 
when tho water-supply is good and careful cultivation has been effected, yot in tho Nasrat country a cotton 
crop may bo vor}' seriously injured and even wholly ruined by locusts. Here the locusts pest is more in evidence 
than anywhere else in Sind. It seems these insects breed in tho sandhi 1 Is which adjoin this irrigated tract. 
Cotton, too, is said to be attacked by white ants and tho growing plants are eaten through near the ground and 
fall over. White ants may injure patches here and thero through a cotton field. 
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(2) Careful cultivation is conducted liy but very few. By tbo expression is meant tho giving effect to tbo 
following operations : — 

(а) Land watered (sometimes twico) beforo ploughing. 

(б) Land ploughed. 

(e) Land watered. 

(d) Seed sown. 

(e) Land ploughed on eo more. 

if) Weeding attended to ns plant grows. 

When such work is done on land which has been manured tho crop yielded may be ns much ns ten 
maunds por ncrc. But when tho wholo Nnsrat area is considered tho average yield does not exceed four 
mnunds per acre. 

(3) Now ns regards the profits of tho Nnsrat cotton cultivator. At present the cotton price in Nnwabslinh 
(tho artificial centre of the cotton tract) is about Ns. 15 per mannd. Beforo tho war it wns Bs. 8 or Bs. 9 
por mound. Consider a pre-war rafo of Bs. 9. Tho average yield per acre being taken at four maunds, tho 
value is Bs. 30. But it is tho custom with the Nnsrat zamindar to givo a half share of his produco to his 
Jiaris so that it is Bs. 18 which has to meet tho other calls upon tho zamindar on nocouht of his acre of 
produce. Theso other calls nro (a) assessment which may he taken at B°. 3-8-0- per acre, (l) local fund cess 
which may be eight annas per acre, (c.) the cost to the zamindar of weeding may bo Bs. 2 per aero and (<f) tho 
cost of upkeep of horses, wages to lamdars (agents) and other helpers may amount to another Bs. 2 per acre, 
so that tho Bs. 18 dwindles to Bs. 10. It seems from this that a zamindar in normal times cannot expect 
to get a return of much moro than twico ns much per acre ns ho spends on his land assessment. 

(4) I beg to emphasise that, my remark's generally nro based npon what I gathered from conversation 
with two or threo local land-holders.’ I have no reason to donht tho trnBtworthincss of tho information given 
to me. 

3080. (5) Rotations and manure. — There nro no rotations of crops adopted in tho Nasmt cotton area. 
Land is loft fallow for ono or two years after a cotton crop. As mentioned already, tho only manuro used 
is cowdung, and very little of this is available. It is found that, if the land is ploughed frequently beforo 
sowing, tho yield of cotton is much improved. This is tho conreo resorted to bv tho moro enterprising 
land-holders. 

3081. (8) Uses of seed and seed selection.— 1 Tho enterprising Nawnt .zavtindar buys selected cotton seed 
from roliablo merchants such as Messrs. Balli Brothers. Tho indifferent zamindar buys his seed in tho 
bazaar and that seed is such ns is for salo"prxncipnlly nscattlo food. If seems desirable flmt'fhe indifferent 
zamindar should have facilities to purchase selected Feed. A Government farm, perhaps, could undertake 
this duty. It is said that tho better seed is obtainable from the hand ginning process as machine ginning 
is apt to damage tho seed, breaking off the pointed tops. 

(e) Exotic rollon. 

3082. (21) Varieties. — American cotton line been grown experimentally and sucee ,! «fnlly in tho Nnsra 
tract but in Rich email quantities that there has l>ccn no special demand for this variety. It was suggested 
to me by a zamindar tha* tho growing of this cotton could perhaps bo established (n) if Government undertook 
to supply t’’o Food (b) if each zamindar was encouraged to sow onc-cightli of liis cotton holding with this variety 
becaufio then if there was a failure of tho crop the loss to a man would not be a matter of grave consideration. 
Then if there was success in the experimert tho zamindcr and tho baric would acquire confidence in the now 
variety and they would themselves extend tho areas which thoy .would put under this crop.*' 

V. — General. 

3G83. (47) Effect of water rates. — I ’’am informed that foiuo Nasrat z amindars would ho willing to 
grow American cotton if thoy were granted a small reduction in their assessment. It was pointed out to mo 
that encouragement of some sort is necessary ns tho conservative Sindhis — tho baric in particular — fear to 
experiment and they believo only when thoy sec. If then they seo American cotton growing successfully 
in all parts of the Nnwabslinh country, they may fnko to it. Moreover it will bo necessary to have a tolerably 
large area under American cotton beenuso only when this is available in fair quantities will there ho n good 
market for it at Nawabshah. 

3084. (48) Desirability of alteration in water rates. — I am given to understand that tho rates current 
in tho Nasrat tract are considered fair. They should not bo raised so long as tho canal system is an inunda- 
tion one. When tho canal gets a perennial supply, tho rates can, with confidence, bo enhanced consi- 
derably. 

VI. — Ip.nrOATiOK. 

3685. (65) Experience. — I mentioned already that I spent 1IJ years of my sorvico in Sind previous to 
1907. In that timo my work was dono almost wholly in tho tracts supplied by inundation canals and in tract s 
where rice is the favourito crop. Previous to 1907, I also spent sixteen months in tho tank irrigated part 
of tho Dharwar District. Cotton there is a black soil rain-raised crop and tho Irrigation Engineer sees little 
of it in tho tank areas, where his work lies. I have no oxpcricnce of cnnol irrigation assessment, work. 

36S6. (66) Watering of cotton. — Although tho Nasrat tract, and indecd-most of Sind, is subjected to 
very hot winds in May and early in June, cotton will not suffer — beyond being retarded a little in growth- 
provided it is alroady well grown at that season. Thus it is wise to sow cotton as early as possiblo and get it 
well established by June. 

(2) Cotton in Sind is generally given about 12,000 cubic feet of water per aero at a time. This corresponds 
to a delta equal to threo] inches. If there is no rain, cotton on an inundation canal will require six or seven 
waterings. 

3687. (68) Fluctuations in river supplies and their effeots. — As a rule, tho Indus in Sind remains at. its 
lowest lovel throughout tho period — November to mid April inclusive. It rises slowly through April and 
May and more rapidly tliroughout Juno and July, reaching its maximum height by tho middlo of August 
when it remains high generally until early in September. Then it falls somewhnt rapidly.' * 

(2) In Sind, practically every man would grow rice, if ho could get tho copious water that crop is supposed 
to require and if there was not restriction to rice growing in certain localities. Bico is popular principally 
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because it is-little affected by disease or insect posts and it requires relatively less labour than any of tbo other 
crops. Sind is a country of inundation canals and kharif crops consequently are mainly grown and when 
rico is impossible then the inillots and cotton aro favoured. Cotton, though, is almost unknown in the Larkana, 
Sukkur and Upper Sind' Frontier districts ; in Larkana because rice claims attention everywhere and in 
Suklotr and Upper Sind Frontier because juar is popular in the kharif season and because there is here more 
-provision left for rabi, wheat boing very important. 

3G8S. (69) Wells and tube-wells. — There aro practically no wells in the Nasrat tract because the sub- 
soil water is at a considerable depth and, when it is obtained, it is almost invariably brackish. Elsewhere 
in Sind whero wells exist, and that is principally -within a few miles of the rivers’ margin, they aro used chiefly 
for garden crops when they are used to irrigate. ^ _ 

(2) Tube-wells are not known in Sind. They would not be successful because almost everywhere fine 
sand is met with in the water bearing sub-soils, 

3689. (72) Adequacy of supplies to increase in area under cotton. — I think the area under cotton 
might be increased appreciably on the Fuleli Canal system in its upper reaches. This canal, gives a fino supply 
throughout the inundation season and it is the best of the inundation canals in Lower Sind in that a fair irri- 
gating lovol is available for a longer period than elsewhere and there is plenty of lift lands suitable fo'r cotton 
in tlio Hyderabad, Guni and Dero Mohabat Talukas in particular. The canal in its lower reaches feeds lands 
where the zamindars grow rice only, but there is ono branch (the Nasirwak) in the soutliom part of the 
system, which feeds an area suitable for cotton and where, to my knowledge, good cotton was grown in 1903 
and 1904. This Fuleli country is especially suitable for inundation watered cotton from the fact that the 
winter is not severe and frosts are very infrequent. The reason, I think, why a larger area of cotton is not 
irrigated in tho Fuleli District is that tho rico idea is well engrained in the harts and the raising of that crop 
suits thoir lazy habits batter than does the cultivation of cotton which demands more toil and more attention 
throughout a somewhat longer season of growth. Zamindars, I believe, can secure haris more readily for 
rice than for cotton. Many of tho Hindu zamindars are absentee landlords and a man of that description who 
has lands in lift Dero Mohabat and flow Badin will devote far the greater part of his attention to securing 
harts for his Badin rico growing property. I believe I am correct in saying that there are several localities 
in Sind where there is considerable competition amongst zamindars to secure haris annually. An important 
factor in Sind is that, at present, tho agricultural population is nothing like large enough for the lands 
which might be cultivated wore thero more people. Cultivation is conducted in a very slovenly fashion 
and water is generally used to excess when it can be had easily. 


Yew. 


I’opuli- 

tioa. 


Total area 
cultivated. 


1S91 

1001 


1011 


2.872.000 

3.211.000 

3.513.000 


2,101,000 

3.077.000 

3.037.000 


- Mr. F. Weight, called and examined. 

3090. (Mr. Ashton.) Tho Sukkur -Barrage would affect tho whole left bank of tho Indus from abovo Rohri 

to below Hyderabad, well into the area now commanded 
by the Fuleli Canal. Tho Barrage is absolutely necessary 
if you want to improve things in Sind. Although the 
population of the Province has increased cultivation has 
not kept pace with it, and as regards tho.cotton cultivated 
from year to year thero certainly has been a steady rise 
in the area under this crop but none of this area is under - 
long staple cotton, a crop whioh in Sind must have an 
early watering. 

3691. As regards the Fuleli Canals District of whioh I have more acquaintance than with other parts of 
Sind, I think tho area under cotton might be increased, especially in the upper reaches of the canal. This 
canal is one which can flow all tho year through though its cold weather level is much below tho general ground 
level of the country. But pumps driven by steam engines could be fitted up along the borders of the canal and 
with these water could be made avaUable for cotton in March and April. It is my opinion that if Government 
wish to develop American cotton in Sind before tho coming of the big perennial canal schemes there is no pkee 
more favourable than is this Fuleli region. Here the winter frosts occur very rarely indeed and that is important 
when cotton is flowering late in the year. This matter of pumping water from canals lias not been gone >^o 
by tho Irrigation Department, but it is not novel since zamindars aro more and more taking to steam engines 
and pumps^ when thoy want to lift water for garden lands, especially as these lands generally adjoin tho oi l 
deop^anals which can be depended on to hold water throughout the year. I have obsorvedthat man y 6 " 0 ^ 
pumps have been installed on tho Fulcli-a dozen perhaps-smeo I knew the canal teni cars ago 1 do not 
think wo can expect a much larger area to bo brought under irrigation by bullock lift than that v Inch is 
irrigated at prC sent. Zamindars might bo induced to take to ootton cultivation if the assessment, alrca y 
S very fight, was reduced somewhat, but it is not the policy of Government to reduce assessments except 
for very good°reasons, and particularly now with these perennial canal schemes which are likely to mature on 
soon as normal times return. It is difficult to compare lift and flow rates. As a general rule lands negated 
by lift aro moic lightly assessed than are lands irrigated by flow. The flow rates vary with the locality 
and water faoilities. The rate for rioe is probably the highest and it is about Rs. 4 per acre. 

3692 A barrage constructed across the Indus at Sukkur would help things very much on the Jamrao Cana . 
This canal is the only truly perennial canal in Sind. It has been open since 1900 and was never closed untfl 
1917 when extensive^ilt clearance had to he done in the mouth portion. But few of tho rmnois of this canal 
can bo brought to work to the discharge thoy were designed to carry. Tins is due largely to the supply of tho 
Nara liavin|many of the uncertain attributes of tho parent river. Low river gives low Lara and often insuffi- 

CiCn U' 9 f^ not grow well on the right bank of the Indus except that that 

.nnntrv now is almost wholly a rice growing country. North of Sukkur, there is plenty of suitable cotton 
country n g lba t is t0 say t ho Larkana^ Collectorate, Ike kharif cultivation now is rice almost 

Sky f Below Collectoroto comes a hilly strip extending from Sekwan to south of Kotn, 

i , d e itaic country adjoining Karachi is readied, and this again is v> holly a nee country. - 

3694 I woddZtYay that rice land is fitted for nothing but rice. I know of places adjoining the 
Jamrao Canal where cotton is now grown on land that formorly was used solely for rice. It is grown here 

because tho zamindars see from the adjoining Jamrao area, where rice is not permitted, how profits 

cotton is and for these reasons thoy have voluntarily abandoned rice. 

U 2 - 
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3605. 

They prefer 

Motions upon nee ouuivniiun nnvo 10 no imposed in ninny locnnues nnu uicso restrictions nro very necessary 
especial!}' beoauso tho amount of water taken for rioo cultivation in Sind is extremely heavy. Kcstriclions 
mo enforoed principally when new canals nro made. To curtail tho present area annually cropped with rico 
bo as to induoo tho poplo to cullivato other crops such as cotton would probably require special legislation. 

3690. Tho Sukknr Hatrago project is at present in « state of tlux. The t rouble has been that responsible 
oiliccrs luvvo disagreed fundamentally ns to the main principles of the scheme. Now special officers nro about 
to bo appointed to examine conditions in tho tracts to he irrigated and to see what lands hitherto supposed 
to bo imoulturablo arc really culturablo and vice versa. It is well recognized that there is much land suitahlo 
for extensive cotton cultivation on the left bank of tho river particularly, but even when this land becomes 
perennially irrigated llioro is no guarantee that cotton will bo favoured specially ; people will grow what pays 
them best. Cotton is a delicato crop and has ils diseases and parasites and locusts damage it some times 
very extensively. Tho neoplo know that, and fiidil shv of it. even of their own imlirrotmiit; Simllii nnilmt 



... * .o uuw ajwu ji I / it i nnu vim nvv ifimi bmtUKi 

bu ujsiii)guj$iic(if as they rightly are, in nil settlement revision**. It would be powiblo to substitute cotton 
for rico in tract's where tho water supply was not as abundant uh t fie rice grower thinks requinite but it would 
not bo practicable to reduce the water supply in the utl rico country with the view thereby of inducing tho 
cultivators to lake to cotton inslo.id of rice; the fact is that, in the ml rico country, the number of harts is 
very limited and thoso that arc found will not grow cotton bo long ns rico can ho grown. 

300S. In Lowor Sind the zamimlars arc very largely in the hands of the laris and they compete amongst 
themselves to secure the services of these 7mm; tho conscquonco of this is that laris frequently brCalYlhcir 
contracts with a zemindar leaving him in favour of another zamimJar who offers better terms or whose lands 
arc more to tho liking of the laris. Zemindars thus have often to spend time running after absconding laris 
and recovering advances made to them. T'liis may mean that cultivation buffers in the meanwhile. Some 
zaminaars havo friends amongst tho subordinate officials and theso men can give much assistance in finding 
absconding harts and inducing them to work. In Lowor Sind, very few of tho Hindu zamindare Kvc on their 
, °y prefer to livo at Hyderabad which is tho homo of n large number of Ami! r amindart, a class 
of Hindu, which in recent years*, in particular, has taken to agricultural pursuits. 

3609. In Upper Sind tho' land is much moro intensively cultivated than in Lower Sind and this is to parti, 
cularly near tho nver. In tins riverain country, the people have made a fairly large number of wells and at 
such places ones sees numerous Hindu cultivators— a rln«s one practically never sees in the delta tali/lat. 
Hut cotton is not grown hero and that probably is principally because of the conservatism of llic people. In 
Sind, tho evils of long fallows and of bad cultivation nnd of waste of water are partly due to the sparsity of 
population, partly to tho lazy habits of the people nnd partly to the safety which attaches to tho growing of 

,|' e okl nco canals in Upper Sind, a policy of reducing tho size of outlets at the heads of the 
W 1US , bC f ‘ m for , cc forsom ° l»»e- '-This meets with much opposition ns the zemindar 

onn rn, it a V™ 4 Unlcss f ho hns T abundtlnc0 ° E water this rice crop will suffer. We aim at giving a man 
one ouseo for thirty acres of cropped nee land. This is very liberal. Tito lharif duty on tho rice irrigating 

a man has to It CSsTr favourably with the duty elsewhere itt India. When, on the other hand! 
nlm!! wr 0 rf ° r |U3 . CI ; 0 P tho duty is very good ; such a cultivator lifts only what is really 
necessary for his crop. Tho flow irrigator wastes water most excessively. In Sind, the rabi duty is very 
low, comparatively. This may bo duo to the hharij tradition oi “fake the Neater nhih you caP' 
If m tho winter season. It must bo remembered that until within recent veins practically 
?&£ b SS’ r 1 d , 0n0,nM Iow rM ,nn J’ also be duo locally to the iaet that the 

thisVf™ 6 buB d boar aml f ° r thcS ° nI111,1 ° wntcri,, Z is » ccded - Cultivators will advance 

alLtfc hnlw 1 „ U nskcd wh >; tho > - Vl8 ° water extravagantly. There is Mar and Mar. Some land is 
j P P™ duccr ,Jcta uso of Mar, bufsuoh land is exceptional ; other land, though Mar 
impregnated produces good crops quite regularly. Kalar is prevalent almost everywhere. 8 

was firat onermd Thin ! sowcd coUotl lal eely in the new Nasrat Canal area when the canal 
thru twit ° d ‘ cnn(l1 s head was very favourably situated for a supply from tho river. The canal 

t H, 1 '' Xtr 1 r d f took advantage of the early wafer, cm lands which were 

ZlS»Ul2 !.°, ,U t' °| Nft wabshah, arc reported to have made their fortunes in a few years, 
it can onlv bn dawrt nt ° f V“ s • Nnsrat Cannl i,avc now affected its supply veiy seriously, so much so that 
wliich is in Khairnnr d St!i P S °i nt ^i* 1>00r c ? nn systom ' ' 1,, ° caI «d has its sourco from an arm of the river 
when surh KurWnni ’ n nt ° ‘ l ' K " ° invo not frcc acc0!!) to lbc Stale to mako temporary or subsidiary nioutlis 

cou ” fu,u " ,ion ' « 

sown Sv and^Waf d jF c, ? ty in . Setting American cotton established in Sind is that for success it must be 
is hardly suS twin T “T 1 ? 0 to ( ^ ? ' re ilnd P^foctly reliable perennial canals (the Jnmrao 
and American cotton would i ° ?° * ee }\ n S °* d°ubt with tho zamindars ns to the permanence of water supply 
that the extension of i-nl ! G .p. ! , m ) t . ct lu April with complete eonlidem-e. With perennial canals, it is expected 
wheat will pay them well ‘ Tlirrn ! ° n T '' m<i i" ^ b ° I , nost reMa vknble once the zamindars arc satisfied that 
think this wilf bo extensive on™*? ° Vcrla PP in S b «twcon the Hart/ nnd the rabi seasons but I do not 
than is to so r <i ^ 01 u, ° ***** tw ° ° r ^ 

April annually nmvirlrrl a,„ thcln undntioncnnals. All rabi operations ought to be over by tho begiimiug of 

CS >”»>* — W s j.»»V) 

increase in UuTway grasscs°and n wrr ^ TQSrat and l r «le5i systems for instance — there has been n great 
cultivation. Hadufe cuHiv^Ho^ Ztl « V ° T S r °wmg- attributable to the very low intensity of 

the grasses also IXIve been SS’ P ° CdS ° f <hC WCCtl8 hftV0 bce, ‘ for 

100 or oven 120 per con? ^TtonriiminriTvi'j kno "’ of 110 objection to an incrcaso in the cropping of land to 
1 COaU lh0 P !I[lcl l ,al lundranco to such intense cultivation is that the land would want 
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rest or clso manure. Tho issuing of water for irrigation in Sind will never bo an obstacle, once tho proposed 
perennial canals arc in being but of courso water-logging must bo carefully guarded against. 

3705. The figures of yield given in my written evidence are those which I obtained after discussing such 
matters with several reliable enterprising zamindars. I have no personal knowledge one way or the other of 
the accuracy of tlioso figures. Sinco I obtained them, six weeks ago, the value of cotton has risen considerably, 
also the yield per acre this season has seriously decreased owing to bittor frosts at tho end of Dccombor. 

370G. { President .) It is very difficult to restrict the cultivation of rice when oneo a man is growing it. 
Wo generally mnko restrictions about rice cultivation when wo make now canals in a country where rice 
hitherto has been non-existent. In this matter wo work with the Revenue Department, that department 
having dccidod first of all what kinds of crops arc most suitablo for the general welfare of tho community. 
Of course, a now canal made in a country wlicro rice is the crop will also be designed, probably, to carry 
sufficient water for rico cultivation. Then this rice restriction will not bo contemplated. If a zamindar grows 
rice in a tract where its cultivation is prohibited, he is liablo for punishment but I do not think that he is 
adequately punished by merely being required to pay a double assessment. 

3707. (Mr. Wadia.) Tho za minders on the Nasrat all grow Sindhi cotton. Some have tried American 
cotton nnd ono' zamindar told mo that he had raised a small quality of it recently but could get no additional 
price for it as thero was no demand. He also told mo that he was confident that ho could grow much American 
cotton .successfully and would do so if he was assured of a market. Tho little American cotton lie had grown 
he had to lump it with his Sindhi. Ho said tho difficulty about American cotton growing was that he did 
not at present got water early enough in tho season. To induce zamindai-s to take to American cotton it 
was suggested that the assessment be reduced until the commercial value of this variety had come to he 
recognized. 

370S. (Mr. Ilodijhinson.) Tho estimated cost of the Sukkur Burrago scheme is about nine millions sterling 
(two millions barrage and seven millions canals). Tlioro have been several estimates already but those vary 
considerably as the views of officors as to requirements vary. 

3709. As regards tho outturn on tho capital outlay, I should say that unless the assessments are enhanced 
fairly severely in some instances it woidd be a struggle for tho project to pay four per cent. In order that a 
work may bo classed as productive, it must give a return of more than four per cent. If the assessments were 
similar to tho Punjab assessments, tho return would be distinctly more favourable. Tho idea of perennial 
canals originating at Sukkur is a very old one, for in 1855 Colonel Fife first suggested tho Rohri Canal. Then 
carao Mr. Joyner’s investigations in 1891, followed by Dr. Summers’ work which began in 1004. Dr. 
Summers at first devoted his attention to a project for a purely inundation Loft Bank Canal, similar to the 
Fulcli in many respects but greater than it. This inundation canal was to replaeo tho many similar 
canals which at present tnko off from the Indus between Rohri nnd tho Fulcli (Hyderabad). Such a great 
left bank canal was to command an immenso tract of approximately 4,800 square miles. Then came tho 
question of making such a canal secure. It was in order to ensuro that tho canal should bo freo from tho 
risk of silting up and in order to nlake things better all round, steadiness of supply at all times for instance, 
that the barrngo was proposed. 

3710. (Mr. Ashton.) I have scon tho duty on rice as low as ten. I do not supposo that it would bo more 
than 25 on an average. Tho duty of juar and hajri would bo .sixty perhaps. Rico is given an immense 
quantity of water. It takes at least threo times as much water as cotton although tho assessment is similar, 
Rs. 4 per acre. Wo aro going to try to put up tho rico rato to Rs. 7 or Rs. 8 in somo distinctly new rice 
tracts nnd sco how the pooplo tako it. In my opinion, tho assessment on rico ought to be doubled. 

3711. (Mr. Wadia.) As tho rules aro at present, a project must pay four per cent at least in order that it 
may bo sanctioned by tho Secretary of Stato as productive. Tho Rokri-Hydornbad canal would pay nine 
or ten per cent if wo could work tho system without a barrage and had enhanced assessments. 

3712. In my opinion, tho barrage is necessary. Somo authorities liavo recommended tho canals only 
without the barrago. I used to favour that scheme at ono time but I liavo been converted. 


Mr. R. T. HARRISON, Superintending Engineer, Left Bank, Karachi. 

Examined atKaeachi, January 19tii, 1918. 

Written statement. 

VI. — IltniGATION. 

3713. (65) Experience. — 1 have served for fourteen years in Sind wlicro the work is practically wholly 
irrigational. I have no cxporicnco of canal irrigation assessment work. 

3714. (66) Watering of cotton.— Given an assured water-supply, as on tho perennial system in this 

Division, of which tho Jamrao Districts aro tho main examples, cotton is sown from the -Huddle of March 
to the middle of Juno. In tho inundation canal districts which aio sololy dependent on tho rise’ of tho river, 
sowings arc much later and tho zamindar will sow cotton up to tho end of July though this is tho extreme 
limit of timo, for ho stands the gravo risk of frost beforo the crop matures. Tho cultivation is tlio samo m 
all cases. Tho laud is flooded heavily, then ploughed and tho seed sown. A month or so later, tho first water- 
ing is given to tho young crop and tlioso waterings to tho number of eight or more aro continued up to tho 
end of September on tho inundation canals (when tho water-supply fails with tho fall of the river) and to tlio 
end of December and even later on tho perennial systems. Tho volumo of water required per aero varies with 
the soil and atmospheric conditions but may bo taken generally as 10,000 cubic feet or say threo inohes of wator 
over tho aero at each watering. . . 

3715. (67) Cotton versus wheat. — Tho preference throughout Sind is for hhanf to rab i and consequently 
if the comparison bo limited to cotton and wheat, tho former as a hharif crop will be preferred to wheat— -a 
rahi crop. Given carte blanche, however, in his choice, the Sindhi prefers rico beyond all else and so rooted 
is this preference that to economise tho water-supply, of which this crop takes such toll, tho cultivation ot 
rice is now restricted throughout Sind. This lias led to an increase in the cultivation of cotton aud whole, 
as on tho perennial systems, the water-supply is assured, cotton is the main crop. Given equal facilities in 
the supply of water, tho zamindar would take as kindly to cotton on tho inundation canals also. Ho makes 
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tho attempt very often but has as often to abandon the cultivation in favour of somo such quick growing 
crop as juar or bajra becauso tho river fails him. Tho proforcnco for cotton is mainly that it is hharij crop 
and pays bettor gcnorally than wheat. 

3710. (68) Fluctuations in river supplies and their effects. — In a good year, tho Indus rises gradually 
from tho middlo of April, attains it maximum in July and August and falls gradually from tho beginning of 
September. Tho inundation period, ns it is tormod, is from tho 15th Juno to 15th September and tho canals 
aro gonorally all opened by tho cud of tho first wook in June. Given theso good conditions, nnd excepting 
rice, tho proferonco is for cotton. 

3717. (69) Wells and tube-wells. — There is very littlo well irrigation throughout tho division. Where 
tho cultivator has taken kindly to this form of assistance, ns in the Nnsrat Canals District, no Government 
aid is needed for its extension. He will take tho initiative himsolf us ho has takon it already. Whoro tho ini- 
tiative is lacking as in tho other districts, I can sco no hopo of nrousiug it. 

(2) I havo no cxporionco of tubo-wolls. 

3718. (70) Suitability of existing wator rates.— There aro no water-rates as such charged throughout 
Sind. Tho assessment includes tho wator rato. On the perennial systems, tho cotton assessment could stand 
an increase without detriment to tho area grown and should ho increased becauso of tho greater quantity of 
wator usod in comparison with other dry crops, the ratio being 2 to 1. But on tlm innuudation canals, though 
tho sumo reason holds, tho rato way remain as it is in tho present special circumstances as an incentive to 
cultivato cotton. It stands ns an nnownly that on tho Jamrao, whoro tho water supply is assured tho rate 
should bo no higher than Rs. 4 per aero ns compared with Rs 3-2-0 on tho inundation canals: and, again, 
that on tho inundation canals, the same assessment is charged for cotton ns for other dry crop 3 which 
consume only half tho amount of water. 

3719. (71) Cropping and causes affecting it. — Tiiis is a difficult question to answer with any accuracy, 
iftking the division us a whole and tho hharij figures for a good 3 ’car such as 1914-15, tho cotton area was 
324,000 acres and tho fodder crops sucli as juar and bajra 475,000 ; ■whereas in a rather poor voar such as 
1912-13 the figures woro, cotton 279,000 acres and bajra nnd juar 500,000 acres. Therefore, * though the 
figures aro not vory conclusive, it shows to somo extent tho effect of a good and had water supply. 

(2) Rotation of crops is not practised in Sind. Wator is provided for a third of each zamindars holding 
and, as tho holdings aro generally so large, the zamindar can eerily subsist on the proceeds from this propor- 
tion of his possessions and, at tho Bamo time, it gives tho soil necessary rest without tho need for tho rotation 
of the crops. 

3720. (72) Adequacy of supplies to increase in area under cotton.— 1 Tho water supply available would 
suffice for a marked increase in tho area under cot ton were it assured. It is only necessary to look at tho 
Jamrao whoro though tho soil is at the best no bettor than elsewhere and generally inferior, cotton leads tho 
noxt crop, bajra, in tho ratio of 3 or 4 to 1 

3721. (73) Deshi versus American cotton . — Deshi cotton is unquestionably preferred to American. 
It may not give tho yield perhaps of tho American variety at its best but, to tho not industrious Sindhi, 
it appoals on the ground of its much easier cultivation. It possesses also tho conspicuous nnd inherent 
advantages of being far less liablo to tho ravages of the boilworm nnd resists frost to a much greater extent. 
Further American cotton requires an early nnd assured water-supply which tbereforo counts it out for 
cultivation on inundation canals. 


e- Mr. 11. T. Hariuson called and oxnminod. 

^I r ' Ashton.) Long staplo cotton wants an assured supply of wator early in tho bliarij and also 
late in the hharij and, in ordor to onsuro this in Sind, tboro is no nltornntivo to tho Sukkur Barrage. That 
would affect tho whoio tract right down to tho Fuloli Canal. It would also affect tho Jamrao nnd the Eastorn 
Aara Districts. Nothing could ho douo to incroaso cotton cultivation in tho lower portion of tho Rulcli 
District. Three Barrages aro proposed ovontually for Sind ; ono at Nitlinnkot, one at Robri (tho Sukkur 
"ijSoo mi at Jhorruok. I do not soo that anything can bo dono unless you havo tho Sukkur Barrage. 

, .-I* 10 Karachi Canals District is not now in my olmrgo but I havo been Exooutivo Enginoor thoro ; 

e laud is very poor and full of halar. I doubt if cotton would do ns woll thoro as in tho nortborn parts of 
bind but stiff you could grow cotton. 

3724. Ponding tho construction of tho barrage, I do not tliiuk that tho area of cotton could bo increased 
y pump or wen-irrigation. Whoro tho zamindars havo takon kindly to well-irrigation and see tho advantages 

o it as in tho Nawabshah Colloetorato, especially in tho Kandiaro Tnluka, thoy do not need any incentive ; 
u elsewhere, generally speaking thoy do not tako kindly to well-irrigation. In tho lowor portions of Sind, 

° ° U , ar and tho water is ofton brackish and so it is not much use sinking wells. 

3725. n o count our inundation soason from tho middlo of Juno to tho middlo of Soptombor. Tho 
maximum rate for cotton undor flow irrigation is Es. 4 on tho Jamrao and Rs. 3-2 on tho other inundation 
canals, ihore is no rico grown on tho Jamrao. Rs. 3-S or Rs. 4 is tho maximum rato on tho othor canals. 

ice takes very much more water than cotton nnd I certainly think that it ought to bo charged a vory much 
igher rato. If wo aro over to cconomiso wator, wo must raiso tho rato on rico. But on tho othor hand, it 
mu . . Q- lomomborod that in tho case of tho Larkann district, rico of vory good quality has beon grown for ages 
am in bo Karachi Canals District, tho soil is so poor that it will probably grow nothing but a very poor quality 
o rice, it is red rico oi tho poorest quality. It is only by putting a punitivo rato on rico that tho cultivation 
n.+ ri< tl cro P oan J0 k°pt down. If tho barrago is constructed, I considor that all crops ought to pay a higher 
.? 0,11 present. As 1 havo stated in my written ovidonco, I consider it an anomaly that tho rato for 

is Tt° ?°o 8 ^°uM bo Rs. 4 with an assured supply of wator, wberoas on tho inundation canals it 

. ", ' -kne rato includes tho land rovonuo. Wo havo no wator rate ns a soparato rato. Of course, if wo 

got tne barrago, tho rates could go up to tho Punjab rates i.e., 11s. 8 for cotton but hot at onco. Wo should 
hnrbr T 9 ® U P gradually. Thoro is no reason whatevor why tlio rates should not go up. Evory 

i, y grees hat Smd is vory lightly assossed at tho present timo. Tho zamindars aro now gotting about 

<17 ?r 1 °: P lm,llcs ('mgimied cotton). Before the war a rato of Rs. 6 used to pay thorn. 

n . j su PPly °f labour is a very difficult problem. It is a vory groat trouble on. tho Jamrao, 
f t j ri ^°P on d on Thari andMarwari labour to a very great extent. This year thoro was so much 

inn mo a , harvesting was vory backward everywlicre. If tho barrago camo, tho question of incrcns- 
p L M Tf° r ° Itivators would havo to bo considered. It has boon tried on the Jamrao by bringing in 

^ ' " e c °uidgotthe Punjabi, ho is a vory fino man indcod. Tho land which could bo colonized 
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in scattered in patches. That would ho tlio difficulty, of courso ; you could not oxpcct the Punjabi or any 
otlicr Ini ourer to como unless you made Itim a zamindar. I don’t know limv yon would got him to come as a 
lari pure mid simple. I do not poo wliat you con'd do I o overcome this difficulty. 

•U2”- It Is absolutely necessary to hare (ho barrage, if there is to ho any really considerable incrcaso in 
thn area ttiv’er rollon. 

H*2S. (Mr. Urnder'an.) I have not personally seen any American cotton grown. Last year there seas no 
Aniericnn cotton on the .Tnmrao ns the canal arcs lining cleared lint tlio crop hns not 1 alien on. Even if a 
premium of Re. 4 orRs. (lucre given for Aniericnn collon, T doubt if it would bo sufficiently attractive. Ido 
not believe that tlio Sindlii cultivator will abandon liis abort staple deshi cotton for any thing else. His 
preference for it is deeply rooted. T am only looping at tlio question from the length of ’time during which 
experiments have been fried with American cotton. Tltoy have been going on for six or sevon years. Tf the 
zomirdar could get the intrinsic value of his cotton, which I aav should he at least Rs. 0 per mnund over 
dreJii. it might induce him to grow Aniericnn cotton. Pome of the conditions in Sind are tlio same ns in 
the Punjab but there you hnve pot a much bigger population and a very much more industrious one. 

I think you could convince a man who trout* to prow American cotton, very easily hut T do not think you 
will be able to convince the Sindlii. Tho zamindars are to a great extent in the hands of their laris. Tlio 
fan will not touch American cotton unices he can be nssured of getting a better prico for it than for 
Sindlii cotton. If you want to expand cotton. T see no other way but to li.avo tho barrage. Buyers will 
not give a better price for Amerie.an cotton unless they can get a decent amount of it. I think it has 
been agriculturally proved that yon ran grow American codon in Sind. T think that it is now a question 
purely of inclination. If’n proper price ran he pot for it, (! ere is nothing to prevent its being grown. You 
must give it an early and assured supply of valor and the full number of waterings whatever they arc, 
ten or twelve. American cotton will not prow in the delta, ns the soil is ro very bad and too near tho son. 
South of Radin in tho Ftilcli District the roil is particularly bad. It is wafer lopped and all tho wells are 
brackish. 

3723. Codon on the Mithrno is increasing very appreciably because there wo linvo restricted tlio culti- 
vation of rice. Wo have restricted the cultivation of rico throughout Sind. In projects for remodelling or 
improving existing cannlr, we make an nllownneo for tho area or rice which is in existence hut wo permit 
no incrcwo on tint area and is entirely new projects, ns in the enco of tho f Jamrno’ and Hirnlwnh, wo 
make no allowance at all for rice. 

(17.10. During the last three years there his only been ono closure of tho Jamrno. That closure was 
la*l voir. Tho previous cloture. speaking roughly, was ten years ago. Tho water supply of tlio .Tnmrao is 
a "-tired hut limited. We can pinrantee some water hut not all thn water that no want. That is whore tho 
barrage will help ii’. We nre wholly dependent on the vagaries of the river at Roliri where tho supply 
channel takes off. In IPOS, there was heavy erosion above tbe supply channel bead at Rohri and tlio 
channel silted np for several miles do\vn from it i mouth ro wo had to closo and clear it. Tho designed 
V arij discharge of tho .Tnmrao is (1,200 ou°ocs and tho rnhi 1,8(10 cu'cc". Tt hns been shut on occasions for 
a month or more for tho pnrpo-o of inspecting the regulators and repairing all masonry works. A tlireo 
months rio'uro shakos (ho confidence of the zamindar even though ho appreciates thn benoflt of clearance 
in improving the mpply. 

(57.11. Cotton has to ho watered up to tho end of October and sometimes tho waterings are continncd uP 
to the end of January. That affects tlio rail duty and oven tho rail area. Tho rate for this late watered 
cotton is one rupee an noro higher than the normal Vharif rate. The outlet designed for tlio .Tnmrao is on 0 
crnce for (100 acres pro's holding or for 100 ncrc> permissible areas annually cultivated. On inundation cnnnls, 
the figures nro 180 and CO for dry crops. When designing an outlet we estimate on tho following lines. If 
a man owns (100 acres say on an old canal he is provided (on tho principle of two years’ fallow and ono 
yonr cultivated) with water for one. third his area, i.c„ 100 acres. With a duly of sixty acres per cuscc, this 
entitles him to 1? cu«oes (or «ay two cii'ccs) and ho can dons much cultivation ns ho likes with this 
quantity of water. There is similarly no restriction on tho .Tnmrao. On tho .Tnmrao, wo guarantee water for 
one-third of the area per annum, apportioned ns to one-fifth in Uiarif and one-eighth in rabi. A man can 
cultivate more than tlmt if holikes, but Tic docs so at Ids own risk. Ho is assessed on nil he cultivates. 
Wo do not consider any complaints in regard to areas cultivated nbove tho 33 per cent maximum. Wo 
keep to tho same figures of duty hut. I think we should increase them, in now projects. Generally speaking, 
on thn .Tnmrao, tho zamindar cultivates more than one-fifth Ids area in Jharif. An incrcaso in tho duty is 
the only way of making them thrifty in utilising their supply of water. 

3732. (Mr. Roberts.) On the Jamrno canal, cottorrissown from the middle of March to tho middle of Juno. 
There would ho no difficulty if tho supply of water were available, in tho early soaring of American cotton, as 
tho cultivators nro already used to early soaring. Tn a year liko tho present, arhen tho Jamrno was closed from 
1 (itlr March to the 2f>th of May. it aa-ns impossible to groar any American cotton. It can not ho guaranteed 
definitely that there is ill he no more closures of tho Jamrno during tho noxt fen years. As to whether it is 
impossifdo to grow long staple cotton under such conditions, an it requires to ho sown in March, I think, tho 
zamindar aa-outd tnko the risk if he could ho made to see, tho ndrnntago of soaring American cotton. Ho hns 
fo t nkc ri'lts near on tho inundation canals in tho case of elesli cotton. On tho inundation canals, it is often 
flic ease (hat arhen ho soaan the drshi roKon and tho ria-or fails him, ho does not bother further about cotton 
Im t grows bajra. He would take thochancoon the .Tnmrao, if ho could bo peraundsd that it is to his ndvnntago 
to grow Aniericnn cotton hut I do not think ho can ho persuaded. For tlio introduction of American cotton, 
it. is e-sonlinl that the yield should ho practically equal to that of Sindlii cotton. Tf that can ho assured and 
if the cultivator can a bo ho assured tlmt the market prico will'bo botfor for American cotton than for Sindlii 
cotton, then ho will sow it. American cotton is not so hardy brenuso it is more linblo to frost and also more 
liable to boll worm. Tf tho cotton were sown in March and April. I think very little of it would remnin so late 
ns to ho affected by frost. Frost is a question of Into sowing. This is only what, T lmvo heard ns I linvo no 
personal experience of American cotton. T lmvo always understood that it is moro suceptiblo to boll worm 
than iWif. Tho essential point is to convince tho cultivator that tho yield of Amoricnn cotton is as good ns 
that of Sindi cotton and (hat tho market prico is liottor. I do not think tlmt ho would bother about tho boll 
worm or tbo frost then. As I know tho cultivator, ho sticks to his preferences very closoly and is very hard 
(oconvineo. Until we got nn assured supply of water, wo can not nxpoct any big incrcaso in long staple cotton 
in Sind. You must c-suro Amoricnn cotton an early supply and a continuous supply. That counts it out 
on inundation cnnnls, which do not open until tho beginning of Juno. If vou wnntto give nn incentivo to.tho 
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cultivation of American cotlon, I do not think it is advisable to rniso tlio rale yet. But ivhon nn ensured 
supply of wafer is given, thon I think wo linvo a claim and Iiavo a right to ohargo a higlior rate. 

3733. Tiie cultivator does not take kindly to rotation of orops. The only way to educate him up to this 
is to provide him with less water. The present system is two years fallow and ono year cultivated ; tlio reason 
is to revive the land and also kecauso our canals can not supply moro water. Putting theso two reasons 
together, the system works out very well. Tiie Sintlhi practically never rotates his crops. JIo has nover 
taken kindly to tlio cultivation of hcrsccm. The holdings are very big in Sind. I should like to sco a higher 
percentage of cropping tried. Tho present system docs not enable the land to be kept clean. If a samindar 
has a holding of 3,000 aorcs, of which lie cultivates 1,000 acres, ho gets as much as ho wants to live on. Tho 
labour question is ono of great difficulty, and ho has to obtain a sufficient amount of labour to oultivato that 
1,000 acres. He could oultivato the wholo of his holding if ho could get the labour and tho water, but that 
would mean increasing tlio sizo of tho present canals. If labour could bo imported, it would bo excellent. 
If tlio labourers camo as harts pure and simple, tlio difficulty would bo much lessened. There are no other reasons 
for keeping tho intensity of cropping so low. From nn economic point of view, it is n bad thing that there 
should be these enormous holdings in Sind. A zamindar with 10,000 aorcs, which is not very uncommon, 
does not attempt to cultivate it all. What you have to fear is waterlogging ns has happened in the Punjab. 
Wo do not notice it particularly on the Jntnrno but even there the fear exists. 

3734. (Mr. Henderson.) It would not bo possible to open tho inundation canals any earlier. Generally 
speaking, the river nover rises sufficiently high to open any of these canals, before the beginning of dime, but 
we work by gauges and if by any clinnco tlio river has risen sufficiently high, the canals open on the 15th 
or 20fh May. The Teason the cultivators Iiavo not taken to cotton in the Shikarpur Canals and Bcgari Districts 
is that the harts will not grow it. They will not take the trouble. American cotton will grow, generally speak* 
ing, all over Sind, except in tiie Delta portion. 


Mr. C. O. LOWSLEY, Executive Engineer, Fnieli Canals District, Sind. 

£ 

Examined at Karachi, January 21st, 1918. 

Written statement. 


VJ.— Irrigation. 


3730. (65) Experience.— I havo thirteen years’ experience of irrigation under canals. I have no 
experience of canal irrigation assessment work. 

3730. (66) Watering of cotton. — In tho Fulcli Canals District, cotton is not watered beforo the beginning 
of June as the river level is not high enough on tho average to water before this- date . Eight to ten waterihgs 
are given of two inches to four inches depth each. Tlio first watering is tiio heaviest and tho average can ho 
taken at fivo inches, which gives a volume of 11,000 cubic feet per acre. 

3737. (67) Cotton versus wheat.— Cultivators prefer cotton to wheat ns cotton is a lharif crop and tho 
cultivator is only keen on rali cultivation when lie cannot got water for lharif. Cotton in past years, with 
few exceptions, has been tho better paying crop. 

3738. (68) Fluctuations in river supplies and their effects.—' Tlio supply in tho river increases gradually 
m tho spring and tho fall is usually sudden in tlio autumn. 

(2) The cultivator’s preference is for rice wherever ho gets nn assured flow supply. Tho failure of the 
river to rise early does not affect f ho rice crop so much as the transplantation period is elastic and if a sudden 
faff is anticipated, the crop can bo given a very heavy watering to bring it to maturity. Cotton, if not sown 
early, gives less outturn owing to its being affected by cold weather lato in tho season. 

3739. (69) Wells and tube-wells. — With tho exception of a few wells for garden purposes and tho rearing 
ot rice seedlings, no wells exist for cultivation in tho districts in whioh I lmvo served. I do not tlunk tho Sindlii 
cultivator will ever take to well cultivation. 

(2) I have no experience oi tube-wells. 

3740. (70) Suitability of existing water rates. — I am of opinion that tlio existing rates for cotton 
arc on considering the quantity of wator used, but, at tlio same time, I do not advocate raising tlio rates so 
ong as the supply is not assured, Tho canals of which I Iiavo experience aro solely dependent on tho state 
o lo river and as early watering is necessary for cotton cultivation and tho prico of cotton fluctuates consi- 
ueraniy, l tlunk any mcrcaso in rates would result in a decrease in tho area cultivated. That the price of 

tton atleets tho area considerably is shown by tho following figures for tlio Fuleli Canal : — 

Tlio average area under cotton is 24,000 acres. The following aro the figures for tho past four years — 


1913- 14 

1914- 15 

1915- 16 

1916- 17 


23,002 

21.640 
11,590 

10.640 


rent iV, *i,„ s that the slump m the prico of cotton duo to the war resulted in a decreaso of fifty po 
1T . n *- c< ^ that, on tho prioo improving, tho area under cultivation is again on tho increase 
J , J Cr ° PPme an ? ? auses affecting it. — In the districts of which I have experience, the arei 
clueflv iri^prm va 5 !es so ™uch that no useful figures can ho given. Tlio areas are affected by the water-supph 
is cultivated wiaf^ra C ° tton nm ' la i ra - With a lato rising river, land which was intended for cotton 

inerra^in th» ^f, e . waoy of supplies to increase iu area under cotton,— Sufficient wator is available for ai 
is not cultivntrd urea m an average year, but tho difficulty is to got an early supply. A larger are: 
to tlm failure of (lie saver f^ reasoas (°) The fluctuating price ; (b) the risk attending late sowings owin; 

expenditure on ? er t0 7 r:s 7 ^ ar / m . *^ inc ant * ^ rnce a P oor C1 ’°P affected by the cold lato in season ; (c 

expenditure on weeding and difficulty in obtaining labour to carry out this work; (d) damage by insect’s, 
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3743. (73) Deslii versus American collon. — Cultivators prefer deshi (short staple) to American or any 
oilier cotton for tho following To.uons. (a) I( gives a bettor outturn for the minimum amount of labour in 
cultivation ; {!>) It is hardier and loss liable to be damaged by cold at the end of the season ; (e) It is less affected 
by boll worm ; (</) The cultivators! understand it and it requires tho least amount of care. 

3744. (74) Effect of canal regulations. — Canal regulations crcato no difficulties with regard to tho 
cultivation of American ootton. 


Mr. C. 0. Lovsixy called and .examined. 

o<45. (dfr. Ashton.) I am in charge of the I'nleli Canals district. Along tho main canals and main branches 
watering is started by lift before flow irrigation becomes possible. I do not think that mnoli could ho dono 
. to make lift irrigation mono popular nnd to extend it. There is very lit tlo possibility with pumps. Tho cost 
of pumping has not been worked out. Tho Inst watering is given by lift. I think it would bo desirable to givo 
I a lari for the purpose of encouraging lift irrigation. 

374G. A portion of the tract commanded by tho I'nleli Canal is included in tho Rohri Hyderabad Canal 
Froject. That is the only large project in connexion with tho Fuleli. Tho area included in tho Rohri 
Hyderabad scheme is roughly about a sixth of tho whole commanded by the Fuleli Canal (I understand tho 
original nre.a proposed has been miieh reduced by the officers on specinl duty). It is tho northern part. Tiio 
Rohri Hyderabad scheme is tho only v. ay of inproving tho supply. Tho only way to got an assured water 
supply is to have the Barrage Scheme. Oho birrage is absolutely necessary. 

3747. (Mr. Haul- rs^n.) The Fuleli is one of tho largest inundation canals in India. The cultivation 
under it is inert as'ng. The area under cotton has been falling for tho last two or tlireo years. I think tho 
average area under cotton is about 2.3, (<00 acres ; it went down to 11,000 acres in 1015-10 but went up again 
last yr.ir to 1 fl.OOO. Cotton is chiefly cultivated in the northern portion and in tho extreme east where tho 
Fuleli Canals district i“ bounded by the .Tamrao district. I do not think the practice of the zamindars on tho 
Jamr.io would a fleet the question of cotton cultivation on tho Fuleli. It is only in tho recent yearn that 
cotton cultivation has become of importance on the Fuleli. It was started about twenty years ago and tho 
figures are : — 
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Against that, lice has been on tho increase. Cotton is grown on the higher ground whero they cannot get 
sufficient water lor rice. There is no chance of cot ton extending to tho sou tli even if tho water supply diminishes. 
Tho extreme south of tho district is waterlogged. It is very low ground subjeot to floods. Tho floods aro 
due. to excels water in the Fuleli as well ns to min. The rainfall is heavier in this tract than it is clsowhcre. 
Tho rainfall nl Bolin averages fifteen inches per year against eight or nine inches in Hyderabad in the northern 
part of the district. Iladin being so low takes tip practically nil the rainfall of tho district. I think the sub-soil 
wafer Is so high that it will take many years before it is possible for the land to bo made fit for cotton. Tho 
land is also hilar land which is, I suppose, duo to tho waterlogging. Tho exlrcmo end of tho district is only 
six feet, above sea level. Radio itself is about 200 feel above sea-level. 

374S. On the Eastern Norn, J have seen land which used to bo rioo land cultivated with cotton. I havo 
seen the cultivation changed fivico in six years. The land was converted from rice to cotton and from cotton 
to rice. In my opinion, it was converted into cotton becauso cotton was then tho more paying orop and it 
was converted back to rice because of flic slump in tho price of cotton. Also I believe that tho land wns vory 
gotxl flow land and not very low land and hence there was no fear of flooding and tho water was under proper 
control. 

37-10. We already have a Fuleli csenpo but it has not sufficient oapnoily at present lo fako off tho surplus 
wafer and the Fuleli head Is regulated by vertical needles which take at least lour days to close. Tho result 
is that when there is rain in Badin, wc always get surplus water there before wo can out off tho supply at 
the head. That is tho cause of many breaches and, combined with tho rainfall, results in the flooding of tho 
Rodin Taluka. Cotton can not bo cultivated in tho area which is not waterlogged in this Iraot as tho hilar 
soil is too had for it. Cotton has been grown in Badin even in existing circumstances in tho hotter land, t.c, 
the isolated higher land but there is very little of it. That shows that there is nothing against its being grown. 
I do not think it is possible to drain tho extreme south of the tract as it is only six foot above sealovcl and 
the sea is sixty miles away. There has nover been much cultivation from tho Fuleli escape. Six years ago, 
there were seventeen acres, I think, and now there are 200 acres so that there is practically no cultivation dono 
from it now. The whole of tho northern portion of the district is suitablo for cotton ns well’ as tho eastern 
and north western. Tho gross area commanded would bo about eight lakhs of acres of which I should think 
five and a half lakhs arc culturahle. At present lajra, jvar and other kharif orops arc boing cultivated and, in 
the rabi, a certain amount of wheat and oil seeds. The land south of Badin at tho southern end of tho 
Fuleli is lower than that at the southern end of Jainrao, I should say it is about twenty feet lower. Tho time 
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at wliioh the cultivators can get flow water for sowing varies every year. This year, for instance, thoy did not 
get flow water till tho end of Juno. In an avorngo year they get it by the 10th of June. Then thoy begin 
to put their cotton in. Tho reason why cotton docs not extend moro is partly duo to price and partly to 
the faot that, in tho Fuleli district, cotton is one of tho seoondary crops. Every, zamindar grows rico if 
ho possibly oan. Ho only grows otlior crops whon ho cannot grow rico. For instance, out of four lakhs 
of acres cultivated on tho Fuleli, 2} lakhs of acres aro undor rico. Thcso aro last year’s figures. ■ Rice 
has gone up in tho last ten years from 1*62 to 2-71 lakhs, tho othor crops remaining praotioally stationary. 
In lower Sind tho rioo is a poor quality ; it is ohicfly tho red rioo. It is transplanted and also sown 
broadcast. In tho southern portion of tho district, in tho Lar, (tho looal term for tho southern part of 
tho district), below Badin, moro rioo is sown broadcast than is transplanted. There is no hopo of an 
extension of cotton on the Fuleli in tho immediate future. So long a a there is an ample supply of watei, jico 
will be grown. _ ' 

‘ 3750. I was on tho Bcgari Canal whioli is ono of tho chief oanals in Upper Sind for some time. Tho canals 

aro opened in tho first few days in Juno every year. Thoy wero cleared in the cold weather after they stopped 
flowing. Occasionally the Bcgari Canal has to bo’closed. It is not tho practice to let down wafer at f he begin- 
ning of tho inundation season to soften silt and then to excavate it. There is practically no cotton there. 

I think I once saw ten acres. I was there six years ago; at that time there was no ques tion of the increase 
either of cotton or any' other crop. I do not think they get their supply of wafer early enough to cnablo 
cotton to bo grown there. The supplies at the beginning of Juno do not give flow water for somo timo 
except at the tails of the canals which are again rice land. Tho soil on the Bcgari is very good except that 
tliero is a lot of hilar in tho lower parts and in tho extreme north. 

3751. (llfr. Roberts. ) Tho main reasons against tho extension of cotton aro the difficulty of sowing early, 
enough on file inundation oanals and tho disinclination of the zamindar to grow it. The zamindar prefers 
rico to anything. Rico can be safely sown much later and it can bo transplanted much later. Although it . 
is a much safer crop owing to tho water supply being more suitable for if. The zamimlar lias a longer period 
for transplantation and if he anticipates a fall in tho river, lie can give his crop a very heavy watering and bring 
it to maturity. It is in every way a shorter c:op than ootton. With an assured supply earlier in the season. I 
think the cultivation of cotton would extend. Tho ordinary ihthi cotton is sown at the end of May. 
They would not begin sowing earlier, even it they had tho water. 

3752. My objection to increasing tho intensity of tho cropping on tho Fuleli is that it would waterlog 
the country', as thcro would not be sufficient drainage. Tho watercourses in tho field are tho most important 
factor in adding to the water table. I am speaking of tlm Fuleli itself. There aro so many watercourses and 
they arc so much in excess of requirements that they waste water. Apart from tho objection on the ground 
of water logging, I do not think that tho labour for increased cropping could bo obtained. Tho labour question 
is now vory acute. Zamindars havo not got harts enough to increase their present cultivation. Weeding 
is ohicfly done by imported labour ; and there is no assured supply of imported labour. Tho labourers como 
from tho desert, and immediately there is any rain, they go bade again. Thoy do not como for cultivation, 
only for weeding. They arc not recognised harts. 

3753. (Mr. Ilodgh-inson.) I have not got tho figures for cotton under tho Fuleli for 1017-18 but I think 
tho area this year will bo about 20,000 acres. It would have boon greater only tho river rose so Info and many 
lands intended for cotton were cultivated with bajra. There was no American. Tho Fuleli is a perennial 
canal. They aro getting flow water now for wheat. Wheat has gone up very considerably sinco wo started 
rotation on tho Aliporo regulator. Tho cultivation of wheat has increased by 18,000 aores in tho last two years. 
It went down to 9,000 aores in 1913-14 but it is now up to 28,000. .Praotioally tho wholo of tho incroaso is 
duo to tho system of rotations started on one regulator of tho canal. Tho cultivators cannot get water for 
tho early sowings in May. Tho Fuleli is seldom closed. It is now closed half way down for tho construction 
of a bridgo. Its last closure was in 1912 and that was duo to tho silting at tho mouth. There is no difficulty 
about giving water for tho American cotton along tho main canal and on branches which may' bo, flowing 
but the wator has to bo lifted. Tho Fuleli is moro like a river than a canal. Tho trouble about tho cultiva- 
tion of colton on tho Fuleli is tho competition of rico; Hint is tho chief faotor against an oxtonsion. You 
can not get tho flow water for cotton in eaily April and you have not got an assured supply whereas thcro 
is direot flow for the cultivation of rice at, tho tail of tho canal. 


Mr. C. M. LANE, Executive Engineer on special duty, Karachi. 

Examined at Karachi, January 21st, 1918. 

; Written statement. 

I. — Agricultural Experience. 

“ Deshi " short-staple colton. 

3754. (1) Experience. — I have held chargo of tho Jamrao Canal District for four years where I was in 
touoh with tho cultivators, both Sindhi and Punjabi. 

3755. (2) Varieties. — I believo mostly oommon Sindhi short staple ootton is grown. 

375C. .(3) Size of holdings. — An average holding would probably' bo’ about 300 acres, but I havo no 
exact figures. There are a largo number of 2-blooh holdings (32 acres) on whioli Punjabi abndgars havo been 
colonized- A Punjabi would probably put one-fifth to onc-fourth of his holding annually under ootton and 
a Sindhi one-eighth to one-fifth. 

3757. (4) Yields and profits.— I should put an average outturn at six to eight maonds of SO lb? per 
acre. Assuming tho value of seed cotton at Rs 8 per maund, tho value at seven luaunds por aero of crop 
would be Rs. 5G. On “ flow ” land, tho zamindar' s share is one-half of tho producc=Rs. 2S. Ilis assessment 
will ho about Rs. 3-8-0 per acre and his expenditure on seed, vatcrcourso olearanoo and extra labour for weed- 
ing and picking about Rs. 7-8-0 por acre.Ieaving a not profit of Rs. 17 per aero. I would ostimat o the averago 
preffit per acre from Sindhi cotton irrigated by “ flow,” undor ordinarily favourable conditions, at from Rs. 15 
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3/68. (5) Rotations and manures. — Tho Sindhi docs not ordinarily rotato liis^crops. No rabi crop 
is usually groun on tho land on which cotton hag been tho hharif crop. I have not known Sindhis to manure 
their cotton growing land. Punjabis, as a rule, sow a clover amongst the cotton plants on their last watering. 
This servos as a green manure and also provides fodder for cattle. They do not as a rule manure their cotton 
fields, but I have known them to do so with village sweepings of cattle dung. 

376D. (7) Conditions affecting increase in area. — I doinot think there ,is any appreciable fluctuation 
of the Sindhi cotton area. Any such fluctuation would probably bo influenced* by tho suflicicncy or otherwise 
of the canal supply in May and Juno. An extension of the area of Sindhi short staple is undoubtedly possiblo 
and would be effected by more economical methods of using the canal supply and a curtailment of the present 
wastage and ovenvatering. 9 

3760. (8) Uses of seed and seed selection. — The j)7adtis (unginned cotton) 'are sold to the cotton-buying 
firms through their agents or tlirough tho village banias . — Tho zamindars or cultivator docs not retain tho 
seed or, as a rule, have it returned to him though I believe that Messrs. Ralli Brothers do return seed to tho 
sellers of cotton ginned at their factories at some reduction on the purchase price. This seed is presumably 
all machine ginned. Ordinarily tho cultivator buys his seed each year and I do not know of any seed selection 
being practised. 

3701. (9) General economic conditions.— -Tho Sindhi is a notoriously wasteful and unenterprising 
cultivator. With more economical uso of wafer, improvement in agricultural methods and implements, ns 
a result of extended instruction and demonstration on tho part of the Agricultural Department, 1 imagine that 
thoro is scope for a very largo incro.iso in tho area under cotton on tho left bank of tho Indus in Central Sind 
and in thoso parts of Upper Sind where rico fa not already firmly established as the staple hharif crop and 
also on now land, to he brought under command of tho contemplated perennial left bank canal. Probably 
tho dearth of agricultural labour in Sind constituica the most serious obstacle to an oxtensivo increase in tho 
Cotton area, but with assured profits and accessible markets, it should bo possible to persuade even tho Sindhi 
that it will ho to his advantngo to adopt v cstern methods and implements witli a considerable saving of labour. 
This difficulty should not therefore bo insurmountable and its solution rests with tho activities of tho Agri- 
cultural Department. 


V. — General. 

3762. (47) Effect of water rates.— In Sind the favourite crop is rice. To popularize cotton at the 
expenso of rico would necessitate tho increasing of tho rico rato of assessment to a prohibitive figure and for 
some years at all events to assess cotton cultivation at a very moderate rate until (if this objective is over 
attainable in Sind) the popularity of cotton cultivation has beeomo established. 

3763. (48) Desirability of alteration in water rates. — With the object of enforcing tho economical 
uso of wator, I would very considerably increase tho rice rate of assessment. When an assured perennial 
supply lias become available, an all round raising of rates of assessment will undoubtedly be possible and 
necessary to rouder extensions and improvements of irrigational facilities financially practicable. 

3761. (49) Effect of tenure of land. — The Sindhi custom of tho cultivators sharing the produce 
with tho zamindars results in tho former having considerable authority in the matter of crops to bo grown 
and the areas to be brought under cultivation. Tho Sindhi zamindar is, in consequence, frequently not his 
own master in these matters. 

VI. — Irrigation. 

3765. (65) Experience. — My experience in Sind covers four years only in charge of tho Jnmrao Canal 
and ton years on inundation canals in Upper and Lower Sind, where no cotton is grown. I lmvo had no 
experience of assessment work which is tho province of tho Rcvcnuo Department in Sind. 

3760. (66) Watering of cotton. — Cotton is watered from May to October. Tho average of a number 
of orop-watcring experiments conducted by the Publio Works Department in Sind gives tho requirements for 
cotton as seven waterings of live inches depth and a duty of 65 acres per cusco of water supply on tho field. 

3767. (67) Cotton versus wheat. — Tho cotton and wheat crops aro not simultaneous. Tho Sindhi 
has, however, no great partiality for rahi cultivation and does not grow a largo area of wheat. 

3768. (68) Flnctuations in river supplies and their effects. — Tho riso of tho Indus in April-May 
is normally gradual, tho highest level is usually attained at tho end of August or early September and a fair 
irrigating level is availablo till tlio middle or end of September, the fall normally being gradual. 

(2) Tho cultivator’s crop programmo must liavo been decided on beforo bo could bo influenced in this 
connection by tho regime of tho river. Ho would ordinarily bo ready to take advantage of an early riso to 
sow as oxtensivo an area of cotton as possible. A laic r"so would probably result in a largo proportion 
of tho area intended for cotton being sown with hajra or jnar. — I am not, however, hi a position to bo able to 
supply cither a diagram or statistics in this conncotion. 

3769. (69) Wells aud tube wells. — In Upper Sind there is somo area of wheat {rahi) cultivated on wells, 
but I have no knowlcdgo of its extent. I do not consider any largo extension of well irrigation to be practicable 
ns being most expensive and requiring heavy initial outlay of capital. 

(2) I liavo no expcricnco of tube wells. 

3770. (70) Suitability of existing water rates. — I consider that ail increase of rates of assessment on 

cotton is generally possiblo and necessary in Sind, vide my answers lo questions 47 and 48. (paragraphs 
3702 and 3703) ... . 

3771. (71) Cropping and causes affecting It. — The cropping of a Punjabi cultivator, holding 100 

acres would ho roughly as follows : — . . 

Cotton, 25 acres. 

Wheat, 32 acres. 

Sugaroano, maizo tobacoo, garden crops, etc., 8 acres. 

Fallow 35 acres. 

That of a Sindhi oultivator, holding 100 acres would be— 

Colton, 20 acres. 

Wheat, 12 acres. 

Garden crops, etc., 6 acres. 

Fallow, 62 acres, 

s 2 
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The area tinder cotton is chiefly influenced by the available early supply and that under wheat by the avail- 
able surplus supply at the timo of the last cotton watering in October. Tho above proportion represents 
the distribution of crops in a year of good averago conditions and I doubt whether it would be at present 
possible materially to improve it except as contemplated in my answer to question 9 ante, (paragraph 3701) 

3772. (72) Adequacy of supplies to increase in area under cotton.— I do not consider that Euffic'.ont 
water is at prosont nva'loblo in Sind canals to allow of any largo extension of tho area under cotton, 
oxcopting such as would become possiblo with more economical uso of presont available supply. 

3773. (73) Doshi versus American cotton.— I understand that cultivators in Sind nrc not partial to 
growing American cotton. Tlioy aro oxtrcmcly ^ conservative and in addition are, I believe, under tho 
impression that more trouble is involved in lending and weeding the plants and that theso are moro 
susceptible to boll-worm than tho indigenous varioty. 

3774. (74) ESect of canal regulations.— I do not know of any canal regulations which create diffi- 
culties in regard to the irrigation of Amorioan cotton. 


Mr. C. M. Lane called and examined. 

3775. (Mr. Ashton.) Tho usual timo for sowing Sindlii cotton on the Jarnrao canal is about the iOlh 
May. The assured supply of water during March and April is sometimes not as much as is wanted, owing to 
silting trouble. Normally thero should bo an assured supply. Owing to the silt clearance lately, I think 
that thero should bo plenty of rabi water and sufficient supply in Maroh, April and May. Silt clearance is 
not done frequently. It was dono for tho first timo last year. I am not sure for how long tho canal was 
closed but think it was about six weolcs. Normally, there is sufficient supply of water in tho Nara supply 
channel except in a very low year. During tho fivo years I was on the Jarnrao there was only one occassion 
on which the supply- was short. If silt comes into tho canal again, measures will have to bo taken; if silt 
can be kept out tho canal, thoro would bo no necessity' for any other measure. 

377G. Tho inundation canals in Upper Sind aro usually opcucd^bctwccn tho middle of May and tho 1st of 
June. Under prosent conditions, nothing could bo dono to get an assured supply of water earlier for Btaplo 
cotton. I mean that the canals aro opened as soon ns they can flow. It is not a question of tho canal being 
ready in time. They' nro kopt closed until tho river is high enough to allow them to be opened. It is the 
level of the river which sottlcs tho question of opening. Tho only solution is the Rohri Hyderabad Canal. 
Personally I think from what I havo read in tho reports that tho Sukkur Barrugo is absolutely necessary. 

3777. Thero is not much cotton grown in Upper Sind on tho right bank. Tho Uppor Sind districts of 
which I havo had experience, the Gliar and Shiknrpur Canals, had practically no cotton in them. Thero the 
chief crop is rice. Tho barrago would givo thoso canals an early water supply, and would certainly benefit 
them. There would be a clianco of extending tho cultivation of cotton when they get that supply if tho culti- 
vation of rice could bo mndo unprofitable. At present tho rice grown under tho Ghar and Shiknrpur canals 
is tho best rico in Sind and therefore a vory profitable crop and it would bo very difficult to eradicate it. 

3778. A supply of water could not bo given by pumping from tho canals except in tho caso of one or two 
of tho lnrgor canals. Tho Karachi canals district has got three Inrgo canals, tho Bnghar, Pinyari and Kalvi 
canals. They carry' an early' supply and water could l>c lifted from them by' pumping. The Bnghar and Tinyari 
canals aro nevor closed at all. Thoy usually' flow from somewhere about the middle of April but not at flow 
irrigating level. Tho zamindars there do a good deal of lift irrigation at present. Along tho banks of 
theso canals it is usually’ sugarcano that is grown on lift. Tho other lift irrigation is for bajrct and juar in the 
liharij. There is no cotton in tho Karachi district at all. The cost of pump irrigation ns compared with canal 
irrigation has not been worked out. 

3779. Tho Sukkar Barrago would undoubtedly havo somo effect in improving tho supply' on the Jnmrao- 
and the Eastern Kara. It is necessary to have tho barrage from their point of view. 

3780. (Mr. Henderson.) I have seen a littlo of tho American cotton growing on tho Jarnrao. From what 
I have heard about it, it scorns that tho Sindhi is ratheryservous about it. Ho thinks that it entails more 
labour and wants moro trouble taken over it and that it is moro susceptible to attacks of boll worm. 'Whether 
it is so or not, I do not know. This opinion may. bo duo to tho fact that tho hurts aro not particularly keen 
on it. Tho hari is tho man who forms opinion in Sind. On tho whole, there is a sliorlago of harts. Much 
difficulty is caused by ono zamindar taking away another’s ban's. In the Karachi district, it is a frequent 
occurrence, r Tho man whoso land is not favourably’ situated docs not get a good crop because lio is novor 
able to keep his harts. There are somo remedies under tho law if tho haris go away. 1 do not know cxaotly 
what they' aro but the zamindars can take the caso to tho Civil Courts. Thero is no summary law. 

3781. As regards tho yield of American cotton, I tried to got somo figures from tho southern districts o^ 
the Jarnrao. They' say that tho yields aro four to fivo half mnunds per aero but I fanoy that that is an 
underestimate. I have not heard anything about tho premium obtained for the ootton. If thero wore a 
big premium for American cotton over deshi, I do not know of any agricultural reason why American cotton 
should not extend, provided, of course, that water were avilable in April and May. Not very much deshi 
cotton is sown on the Jarnrao hi April. I fanoy that tho Punjabi would alway'S sow it in April if ho had 
tho opportunity. Tho Sindhi might or might not as he is not used to it. Tho reason given for flowing early is 
that the yield is better. Tho Punjabi thinks that cotton sown in April will not want wator so late and that 
he will havo his lato wator for wheat. I havo seen watoring given up to the end of December, but not as lato 
as February. It is quite likely that some cultivators put on water not for tho sake of tho cotton but for tho 
sako of getting leaves for fodder for tho cattle. As to tho best yield of cotton, I think I have heard of ton or 
eleven maunds in the case of deshi. That is tho best that I havo heard of. In my' time, wheat cultivation 
was going up. But that was five years ago. When tho Nara supply channel was closed for clearance, it went 
very low but it was gradually' recovering. If tho cultivators got a really good price for Amorioan cotton, 

I think they would extend its cultivation on the Jarnrao. I see no reason why its cultivation should not 
extend. 

3782. I do not think that on any inundation canal you can guarantee early’ water. If Amorioan cotton 
oan bo sown ns lato as May, then it can be grown on several of the inundation canals. Tho Fuloli used to bo 
a perennial canal but it is not so now, except for a perennial triokle in its bed, I bcliovo. It carries a certain 

amount^f water which can be lifted in the cold weather but os for as an irrigating level is concerned, it is not 
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3/83. In a normal year, 1 should say that American cotton could be sown on the Nasrat, Fuleli and 
Mithrao. in the Larlihana distnot, I notioed cotton being sown in places whore it was not grown beforo. I 
have had no commotion with Upper Sind for eight years. 

3784. Muoli of the Karachi District is said to bo waterlogged. Thero are largo areas in the Sujawal Taluk 
on tlio left hank of the river whioh are absolutely waterlogged. Tlio.hoight above the sea level is about 21 ft. 
The distance is about forty miles from the sea. The cultivators saj' that cotton can not be grown at all in 
the Karaolu District and neither can wheat. I do not know why. I do not know whether t his is merely a 
prejudice. I should think that thero is scope for trial and for demonstration work, and that tho Agricultural 
Department could be considerably extended in Sind. In tho Karachi District, the Agricultural Department 
is practically not known to exist. There is merely an annual cattle show which has nothing agricultural 
about it. Thero is great scope for the expansion of the Agricultural Department in Sind generally. I 
should say thero is room for several more demonstration stations and for several more trained men to tour 
about the country and give advice generally. 

3785. Tho great advantage with rioc in Larkliana is that it is quite a different riee from that grown in 
othor parts of Sind. Tho Larkliana rice is certainly the best rioe in Sind. It is very well cultivated and got 3 
*■ nmoh bigger price. The other rice — the red riee — is on a different level altogether. It is very inferior. 
Tho kambar rice pays much bettor than red rice. As to whether there should be distinct rates for the" 
different varieties of rice, I should say that that is a question for tho Revenue Department. I think that 
'well cultivated rice ought to be differentiated from broad-oast rice which is wasteful of water. I am against 
broadoast rioe, except where nothing else can bo grown, i.c., on kalar land. Presumably it would havo to he 
allowed there. It might he feasible to grow rice in rotation. In Upper Sind, tho Smdhi grows gram and 
matar after rioe. 

3780. Tho intensity of cropping on tho Jamrao is one-fifth in kharif and one-eight in rabi. If the water 
were available in time, we would get a higher intensity. The Punjabi would certainly oxeced that intensity 
and even does so on the Jamrao. The canals when designed wero presumably based on the intensity of 
cultivation in Central Sind. Tbe intensity is much higher in Upper Sind. I could not say whether we should 
be well advised to allow a higher intensity. We bavo been discussing that question. I do not think that the 
Jamrao as designed can be a great success because its intensity was fixed so low. It would have been a greater 
success if a higher intensity had been allowed for it. The Punjabi on the Jamrao works to a considerably 
higher intensity than one-fifth or one-eighth and the Sindhi just about reaches it. I have no information 
whether the yield on the Jamrao is going down or not. It is rather a difficult question to decide what 
intensity should be allowed. It is essential to have proper rotations but to give proper rotations the Jamrao 
would havo to be designed differently. In Sind as a whole I do not think it is ever likely that the rabi 
cultivation will exceed the kharif, though it may possibly equal it. Under those conditions you would 
always havo to design for tho kharif supply. Ono can always enlarge a canal hut one has to pay for it. It 
would be feasiblo to enlarge tho Jamrao but whether it would be a paying proposition is another question. 

I do not think that there is much spare water now with the demands of the Mithrao as well. It is difficult 
to say why thero was silting at the head. It was possibly due to tho regulation not boing properly attended 
to. There is no absolute reason why it should occur. It is certainly prevonlible. The effoct of shutting 
down for a considerable periods is to destroy tho confidence of tho zamindars. 

> 3787. I do not think thero is much good land left on tho Jamrao to ho given out hut they aro still giving 

some to military pensioners. Tho Punjabi cultivator is better than tho Smdhi. The abadgarh is certainly 
tho man who docs the best cultivation both for cotton and wheat. Ho looks after his land better throughout 
the year and make his water go further. Ho docs not allow his land to lie fallow. Li somo cases I have seen 
Sindliis benefiting by tho example of tho Punjabi when a Sindh' village is next to a Pimjabi village. The 
Sindhi does improvo somewhat. But thero aro some pretty bad Punjabi zamindars on tho Jamrao. Many 
people say that the Punjabi is falling to tho level of the Sindhi instead of the Sindhi improving to the standard 
of the Punjabi. 

3788. Kalar in Sind is a very serious problem. The Sindhi usually says that land whioh shows traces of 
kalar is fit for nothing but rico but I think he is wrong and that if these lands were properly ploughed and 
tilled, they "would be fit for wheat and cotton. I could not say whether kalar affects tho texture of the" land. 
A trace of kalar is not detrimental to cultivation. There are excellent crops on land that shews traces of 
kalar on tho Upper and Lower Jheliun. The land requires only careful treatment and may possibly at first 
want more water. 

3789. Tho “ duty ” in Sind is hound to ho lower than it is in tho Punjab. The kharif duties aro not 
unfavourable comparcd-with those in tlio Punjab. Thero is no proper rabi duty as the supply avilable is not 
fully used owing to the smallness of tho rabi area. 

3790. (Mr. Iioberls.) The cotton cultivation in tho Punjab is very much better than that in Sind. I 
think the land is generally vory much better prepared than I have seen it anywhere on tho J amrao. Thero 
is a great deal less weed and grass in the fields. Tlio question of tiic intensity is what determines tho size 
of your oliannols : if you are going to allow a high intensity and the relation between the kharif and tho rabi 
area to he almost the same as at present then the canals would have to ho designed to carry a bigger kharif 
supply. That would be very difficult to work in rabi. The question of intensity of cultivation dopends on. 
tho period at whioh tho different crops want tho water. I do not think it would bo hazardous to work on 
tho basis of 100 per cent as tho minimum intensity — say two-thirds rabi and one-third kharif. It would be 
easier to work you! canal ; but if the proportions were the other way round, it would bo practically impossi- 
ble to work it. Thero would not bo any irrigational difficulty in increasing the intensity to 200 per cent 
provided the supply were available in the river. 

3791. In Sind, for an extension of the cultivation of American cotton, it is essential that thero should be 
a sufficient early supply available. Tho oultivator would prefer to sow cotton if he could get water as early 
as March and April. I have seen cotton much affected by cold owing to late sowing. 

3792. ( President .) Tho laziness of the Sindhi cultivator is his inherent feature and it is probably partly 
climatic. If there was a perennial water supply as thero would he if the barrage were constructed, there is 
a possibility that that would stimulate the Sindhi oultivator to go in for more cultivation. The degree of 
laziness of tho Sindhi increases from Upper Sind down to the delta. The worst Sindhi cultivators are to be 
found down in tho delta. The cultivator in Upper Sind is not lazy but works hard. 
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Mr. A. B. TIMMS, Executive Engineer, J:imrao Canals, Northern District, Sind. 

Examined at Karachi, January 21st, 1019. 

HYitfen slulement. <r 
. VI. — Irrigation. 

3703. (65) Experience. — I have served in tlic following districts, nnd myivliolo experience in the Public 
Works Department during my eight years’ sendee has been gained in Sind : — 

Ghar Canals District. 

Indus River Commission. 

Eastern Kara District. 

Began' Canals District. 

Hyderabad Canals District. 

Jamrao Canal District. 

In the last mentioned district, I liavo been nearly three years, so that I proposed to confine my remarks 
mainly to tliis period. I have no experience of canal assessment work. 

3791. (G6) Watering of cotton. — The season for sowing cotton starts from the beginning of April in this 
district, whon zamindars plant arhari (spring) cotton, also American cotton. But ns the water supply is not 
s ifficient at that time, tho sowings of Sindhi cotton generally start from tho middle of May nnd continue 
till tho middle of June or oven later. 

(2) Eor cotton, a preliminary watering of about 14,500 cubic feet— 4 inches, is given lo tho land. 
The first watering is given from thirty to forty days after sowing, nnd this is about 11,000 to 12,000 cubio feet 
(3 inches to 4 inches). The subsequent waterings aro given at about ten to fourteen days’ intervals, varying 
from 8,000 to 10,000 cubic feet (2 inches to 3 inches). The volumo of water used and tho intervals allowed to 
elapso between successive waterings of courso depend on various causes, such ns the nature and retentivity 
of soil, temparature of the air, condition of ground (whether level or uneven) etc. The crop is said 
to require water as soon as tho plant begins to look withered or “thirsty ” and. tho soil near tho roots 
becomes dry. In all, about eight to ten waterings are given on well-managod land nnd ten to twelve 
waterings whore less care is taken, but this also depends on tho soil and rainfalls. 

(3) On the whole, Sindhi cultivators arc inclined to overwntcr their cotton crops. Tho Punjabi is more 
careful and economical* He also levels nnd prepares his land hotter than the Sindhi. 

3795. (67) Cotton versus wheat. — On the Jamrao Canal, cultivators prefer cotton to wheat. The reason 
for this is that cotton fetches a higher price and is a more paying crop. It requires more care nml trouble 
and tlio expenses for weeding are also much heavier, about Its. 15 or more per acre, depending on the labour 
available. It is not very suitable for kalar land, for which wheat is hotter adapted. But it is a kharij crop 
and tho Sindhi cultivator must have a kharij ciop to kcop him omployed. Being used to inundation 
canals, ho is not accustomed to extcitsivo rabi cultivation like his l’unjabi fellow-cultivator. The other 
kharij crops which lie might sow aro juar and bajra, but these are not so paying ns cotton, particularly just- 
now when tho rale of tho latter is so high. The result is that the Sindhi cultivator goes in for cotton 
cultivation. Tho Punjabi likes wheat, as it forms his staplo food, nnd he brings his ideas from tho Punjab 
where it is extensively cultivated. On the other hand, tho rabi supply on the Jamrao, duo to the vagaries 
of the Indus, is subject to fluctuation, so that there is always the risk of a deficient water-supply, which also 
prevents zamindars from sowing wheat on a larger scale. 

3790. (68) Fluctuations in river supplies and their effects. — Tho river is at its lowest during 
December, January, and February and the beginning of March. By the middle of March it begins to rise 
slowly, and by the end of March or beginning of April it steadily increases till tho middle of August, when its 
maximum is reached. It thon commences to fall rapidly rill tho middlo or end of October, after u Inch the 
fall is moro gradual till the end of December, when it reaches its minimum. 

(2) The diagram attached (Annoxuro I,* shows Ilydrographs of tho Bivcr Indus for Bukkur and Kotri 
for varying periods extending over tho Inst soveiUy years, and these clearly show the behaviour of tho river. 
Generally speaking it may bo taken that the rise is gradual nnd the fall sudden. 

(3) The effect of this is that cultivators on inundation canals prefer to do rice, juar nnd bajra instead of 

cotton, tho reason being that they cannot rely on a full supply of water for the period necessary for the require- 
ments of the cotton plant, extending over eight months, about. > 

(4) On the Jamrao Canal, an early rise in the river affects the cotton area and increases it. Also, an early 
and sudden fall affects the wheat area and decreases it. Being a perennial canal, it is not so dependent on tho 
fluctuations of the river as inundation canals. 

3797. (69) Wells and tubo-wells. — There are prnclically no wells used for irrigation of crops in the 
Jamrao Canal District. They are only used for drinking purposes nnd for gardens, and are insignificant in 
number. It would not he worth while taking steps to extend irrigation on wells in this tract, ns it has 
a perennial supply from the Jamrao Canal. 

(2) I have no experience of tubo-wclls. Thoro is no scope for them in this district. 

3798. (70) Suitability of existing water rates. — Speaking for the Jamrao Canals District, I am 
Of opinion that tbe existing assessment, which includes water-rates charged for cotton, is low. Cotton requires 
much moro water than bajra, and it is a moro paying crop. In my opinion, tho rate should be inoreased. 
If, however, Government decide to extend tho cultivation of long-staplo cotton, it would not perhaps bo advls* 
able to increase the rate till the long-stapled variety has established its popularity and zamindars have begun 
to take to it readily. The rate may bo raised three or four years after a proper start has been mado with this 
cotton and cultivators have found out fiom experience that it is a profitable crop. 


* Dublishca in sopatotc volumo ol maps and plaus. 
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3700. (71) Cropping and causes Affecting it, Tho averago Annual distribution of cultivation on 
tlie Jamrao Canal for tbo last three years is approximately ns follows : 


Culturablo area 


Acres. 

770,000 


Cotton area 
Rabi 

Other hharif 


. 105,000 
. 100,000 
. 05,000 


270,000 

Tlie average area annually cultivated per 100 acres bolding is roughly as follows : 


Acres 

Cotton 

Rabi ]2 

- Other kharif ............. 8 


35 


. (2) These areas are affected by the wator-supply to the extent that a good supply would increase the area 
under cotton and whoat and also fodder crops ( vide tbo concluding paragraph of my reply to question No. 53). 
The increased intensity of cultivation would have to bo provided for by setting aside a sufficient area for 
restorative crops, such as berseem, and n more widespread adoption of scientific methods of crop rotation 
and manuring. 

(3) I have not put forward any proposals hitherto, but I would here state that the troubles arising from 
a precarious water-supply in Sind would bo mitigated to a great extent, if not entirely overcome, by the cons- 
truction of a barrage across the Indus at Suhkur. The fluctuations of the river and the disadvantages due 
to late rises and early falls, so prejudical to any entension of the area under cotton in Sind, would then bo 
obviated to a great extent by the advantages of being able to pond up water. The resulting assured supply 
would give an increased area oven with the present intensity of population which should also increase with tho 
construction of new canals, and tho advent of colonists. My remarks apply to canals in Sind generally. 

3800. (72) Adequacy of supplies to increase in area under cotton.— The supply in the Indus is at present 
uncertain as stated above, and until cultivators can bo guaranteed an assured supply, no increase in the area 
under cotton can be expected. Tho high prico ruling at present might tompt them to sow more cotton than 
they would otherwise do under normal conditions, but in such cases they know they are taking a risk. 

3801. (73) Deski versus American cotton.— Cultivators prclordeshi to American cotton for tho following 
roasSns : — 

(1) American cotton requires to be planted early in the season in April or May when water is not obtain- 

able in inundation canals. Even on the Jamrao canal, which is perennial, the water-supply 

at tho lime is low and rotations have to bo enforced. 

(2) American 'cotton is more susceptiblo to the ravages of boll-worm, frost and disease than the 

indigenous variety, as it is more delicate. 

(3) It requires more labour and trouble to cultivate American cotton. This is a very important 

factor with tho lazy Sindhi zamindars. 

Mr. A. B. Tunis callod and examinod. 

3802. (Mr. Ashton.) Tho Sukkur Barrage would improve the water-supply in the Jamrao : It would 
give early water and a more assured supply. The widening of the Nara as well as deepening it might have 
tho same effect. I do not think that it would be wise to depend only on tho Kohri Hyderabad Canal without 
the barrage. To get a really satisfactory and assured supply at all seasons for tho Jamrao Canal, wo must 
have the barrage. The barrage would of course affect all the canals which are at present designed to come 
under the Rohri Hyderabad scheme in the same way. There is some lift land on the Jamrao which is being 
gradually converted into flow land. There is no woll irrigation there except for gardens. Just round about 
Mirpurkhas there are a few petty zamindars wdio cultivate a few acres of bajra by means of well irrigation 
but that is quite exceptional and it is chiefly for garden purposes that well water is used. Cotton is grown 
in the Eastern Nara district, whero the conditions are the same as on tho Jamrao. The water in the Nara 
is dividod between the Jamrao and tho Mithrao. When tho Bupply is low, the Jamrao gets two-thirds and 
the Eastern Nara system one-third of the water. All that part would be greatly improved by tho barrage. 
Tho Hyderabad Canals district is a very old district. I do not think there would bo much increase of irrigation 
there from the old canals b\ tif some of the land were put under the Rohri Hyderabad Canal it would be affected. 

3803. There is danger of waterlogging on tho Jamrao. They say that tho tract has become much moro 
malarious since the introduction of the perennial system owing to waterlogging. The well measurements 
show that the subsoil water level has risen. In December 1010, the w'ator had risen in seventeen wells and 
fallen in eight since May, 1910. In May 1917, the water had risen in six wells and fallen in 23 since 
Decombor, 1910, but that was duo to the fact tho Jamrao was closed for 2-J months. The sub-soil water has 
risen appreciably since the construction of tho canal. Mirpurkhas is 45 miles from Hyderabad and about 150' 
miles from Karachi. It is about fifty feet above sea level. The depth of the sub-soil water is about twelve 
to fifteen feet. There are no tracts on tho canal which are absolutely waterlogged, i.e., in which water is 
only_four to five feet below tho level of the surface. 

3804. I consider that on assured supply would mean on increase in the area under cotton nnd wheat and 
also fodder crops. With tho present discharge in the canal and an early supply in April, or Slay, the cotton 
area would go up and then when tho river drops suddenly in September and October, if you could maintain 
a good supply in the canal, tho rabi area would go up. 

3805. I think the rates could bo raised now except for the unsettled state of the country. I think that 
tho rate for cotton is too low and that with an assured water-supply, it could be raised. The assessment for 
cotton is Rs. 4, Rs. 3-12 and Rs. 3-0 por aero for first, second and third groups. That is tho rate for flow 
irrigation : for lift it is ton annas loss. It is a consolidated rate and there is no separate water-rate. I put 
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in a statement (Annexure I) showing the rates of assessment in the Jamrao tract. The Punjab rate of assess- 
ment i e land revenue and water-rate consolidated is about Es. 8 on an average. I do not think that tho 
Sindhi could pay as high ns tho Punjabi, at any rate not at once. Given tho same conditions of water-supply, 
tho rate in Sind might bo worked up to much moro than it is at present but I think that Es. 8 would bo too 
high to expect. Wo have got better land hero than in the Punjab, but labour is very much moro difficult 
to secure and we havo not got tho rainfall they have in tho Punjab. The question of pressure on the soil also 
oomos in. The smallor tho holding, the more a man has to work. 

3800. (Mr. Henderson.) I havo seen American cotton growing on the Daulatpur Minor. The land was 
mven out on tho special conditions that the zamindars should grow American cotton. When I came to 'the 
Jamrao in 1915, it was growing thoro but it did not do very well that year because the Minor had to bo cleared 
of silt and they got water late. I think American cotton should do very well in Sind. I have seen some grow- 
ing on tho seed farm. What I saw was quite vigorous and healthy. On the Daulatpur Minor, it was sown 
corker than ikshi. Thoro is nothing against its spreading very largely, if it gets a good price and a good 
markot. A good price is the main thing and that it has not had in the past. As an agricultural 
proposition, it is quite safe. I have not seen any American cotton on other inundation canals. 

3S07. The Jamrao was closed in 1911 during March and April in connexion with the remodelling scheme ; 
it was also closed Iast.year for 21 months from 15th March to 25th May for tho removal of silt deposit in tho 
first twelve miles. That loads to lack of confidence on the part of the zamindars. The zamindars are used to 
clearances. Thov have experience of them on inundation canals but they are used to cold weather 
clearances. Minors can bo cleared without much inconvenience. The clearance is usually done in the 
adawa (spring) season between rabi and kharif when there is very littlo cultivation. It might have the effect 
of preventing cold weather fodder crops being grown but I do not think that a very serious matter. The 
main reason for insecurity is tho precarious supply in the Nara. There is a feeling among the Jamrao 
zamindars that the supply in the Nara is not to be relied upon. There is considerable difficulty in somo years 
with labour ; that is one of the chief problems. First of all, there is the difficulty with the harts. In a 
year of heavy rainfall like 1917, tho labourers that come from the desert — the Tharis — immediately return 
to the desert to do cultivation there after tho rainfall and there is very little outside labourer left here 
to carry, out tho weeding operations. Malaria is also very prevalent after heavy rains and this 
incapacitates the labourers. It is not very common for the zamindar to take away tho ban's of 
another zamindar. Tho zamindar think that the giving of advances to their haris is a very bad system 
bocauso the haris go off with tho advances and they cannot get them back without going to court 
and that is very troublesome. If tho hari goe3 off to a Native State such as Marwar then nothing 
can be done. This year was a very exceptional year. Tho price of labour for picking and for hoeing 
wont up ; in somo cases tho zamindars paid Es. 15 per acre for hoeing. That was for two operations. That 
is abnormally high as ordinarily tho charge is about Es. 0 to Es. 8 for two booings. This year has been a very 
bad year for cotton owing to tho damage to the crops by heavy rain : there was also frost at the end of 
December which did a lot of damage. So the average outturn tliis year is very bad, and is only about two 
mounds an acre. Somo of the zamindars sold their cotton early at about Es. 12 a maund ; tlioso persons 
who relied upon a certain outturn and sold thoir crop in advanco lost very heavily, as they had to make 
up the difference at tho rato -of Es. 19 i.e., they had to pay tho difference of Es. 7 out of tbfeir own 
pocket. That ruined sovoral zamindars. Thoro are somo zamindars on tho Jamrao who are not very 
well off whilst there are others who are doing quite well, 

3808. I do not think that tho yields on the Jamrao are going down : they are about stationary. Under 
tho present system of cultivation without proper rotation of crops or systematic farming and also with an 
uncertain supply, one-fiftli in kharif and one-eighth in rabi are quite good figures for intensity. In some 
cases, where you find small Punjabi abadgars ] owning 32 acres of land and two bullocks, although they only 
get water for one-fifth and one-eighth, they do moro than that in practice. It may be possible that they some- 
times do get more water. It is impossible to give moro water than tho allowance of one-fifth for kharif and 
onc-oighth for rabi. On tho proposed Eohri Hyderabad Canal, I should give one-third in kharif and one-fourth 
in rabi. 

3809. I know the general character of the land in Upper Sind and think the spil is bettor than that on 
the Jamrao. I have seen bosi wheat in Upper Sind, i.e., wheat grown on inundation canals by giving the land 
one watering at tho end of tho inundation after which it is ploughed and drilled. Saildbi wheat does very 
well. You could not grow bosi wheat on the Jamrao as the land is of a different texture. That is of course 
a very important faotor as regards the now canal. I think that there should be a thorough soil survey by a 
botanist or agricultural chemist. 

3810. The Nara supply used to be silted by the floods from Ghotki ; now a flood diversion bund has 
been built near Eohri and those floods are divortod, Tho Nara supply channel was silted up one year (1909) 
and that gave troublo and tho Jamrao could not get any rabi water then. There were floods in 1907, 190S 
and 1909. The Jamrao gets water direct from the Nara. When the river drop3 in Soptcmbor and Ootober, tho 
discharge coming in at tho Nara head is sometimes loss than the discharge at Jamrao head, 100 miles 
lower. This is duo to tho fact that numerous sangs or jhils take off from tho Nara. These got filled up 
at tho timo of tho inundation and in the cold weather tho water flows hack into tho Nara. Tliis gives 
assistance in tho rabi season. They are not to bo relied on. 

3811. Lift land is gradually being turned into flow land on the Jamrao. There are some lands which are 
called flow lands bat which are aided by lift. Thoro is a special rato of assessment for thorn. Even in 
somo. of the Sindhi villages which are commanded by flow, tho people regularly lift water. They have to get 
permission to erect Persian wheels but if the land can got flow water it is refused. Many zamindars 
make thoir water courses very deep when they clear them and gradually convert flow into lift. They 
know that by digging deop they can get moie water into their channels. The Sindhi hari has no objection 
to lifting water bocauso be gets two-thirds share of the crop instead of a half. Another reason wliy lift is 
preferred to flow is that if a man has a very small area, bis turn in the rotation might be for two or three 
hours only and might come at an inconvenient time, for him. Ho thinks two or three hours flow does not 
give him. sufficient water for liis requirements and so he prefers to irrigate Ids field by a Persian wheel and 
to work it for the whole week. 

7,' .7^ 1C so ^ r °und about the south of the Jamrao and the Eastern Nara is good. I have never considered 
the posaiblity of cotton growing tlicic. There are huge areas of desert land. There is some cultivation. A 
certain amount of larani land is cultivated if there is any rain. The possibilities of irrigating the desert 
country were once considered, I believe, but the scheme was abandoned as impracticable. 
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